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^“•nlwk^p '8 1^ ^tT^UliT ^FU fijttiNi j^PlPpvs-w "sH^ i ?5i^«t11% 'S 

^f«\'i'<p f*W W 'STR? ^^?R, ■'Trftgj Rc»(l&*i, 'il'^ 'oii'5|R'»5i%T W w^pI-si 

Rwr ^sRpfK I ^«?TtOTc»R wr ctfc»t 's 

^*1^ aRftra? (R5tc^ 1^ (Rt I ^ 3R’|Q<\sH%r (RW 'Q 
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f^wftw? '*i«tWoii? ■^ilt’tft w ■^c?r 'sj'ic's I 's('oi'»ll«f's 

^[PTPt -^15 5i»R^|<i ^ I *Pt'l ili^<P9l- 

«lplft 'stlR)c«p R®3hiii'8|> 'Q atRtw f«feti5|®i ■^?;'TtCPf*l iRSfW WfsraT S'sJiR'o i 

«t®fsW5|t ^?yrtOT*f RWRT ^ooss. R^R< ^ ^*)J 

f>raiT® I c^5i7|®Rf% R^tfw?r ^srtsjft, 's 

vwlwlf '^5^ ^ ^JR% sfsJtRsift C»K ^IRhN (R^ sfR5-stt«rf^, 

2rt«rfw, ■strsof^Rs^ c<?nRs wif^, csk^swr « i^iTTifppT 

C5tW»lRl5m^ ^ ^ 'S f^Rl^PU f^ef ^ 

^IRlPt 'St^ RSIRC^; Rf RJ1%3F^ SRTIR I RW (Rt^ 

coIc^hM'sw^i ^ Irwics? csif^ wrU^ 'q ’rfe'^ (Rt^ 

R?P*tt*JR '8 <P(.'9 llRi'^ 'Sf^®t <PW I lil ■‘pI’I'Sj 'Q 
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#§t^ *|3r, vali^ 


^r^unr 
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ii)^s|f^ <ijc*i^ 1^’ CBft^ 'e«l?T c^ ^sR^k^ 
'Gg^jRj^^s^H n'»i»'®l ^5I#T 


w&5r^5wl?i 
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^^5f«(Jt?I 

CSit^ C^ wst^ 
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'ai(.e^<^«f *11^ Gr?l^^^#fST 
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Wi 
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(Welding Trade) 


i.i 'srafe^ dSw?r^6wii s 

■ptl •<pMhl« CBfl^ CW«?It I 'ailR^lwil fit'oclu^l 

•>lt^WJ >41 OTt'?t C«T«?lt^'5t I (ire® 'a|\6J'« « net^'* CBfre^^'55' I ^IWllW «|t?r ’RS»I 

iiPH#t ?ttt^ (Q CBft^ CT '8ai%«. '®re® ^ 'scii^i 

iflw. RwHh <ph'<lhlt'o 'tttiiwksfl ®re»it ■5t%ft I (firesfe^ (St®?i SwHj 

'flW'otii I (5c®?r 1^ ^’*11^ CT’Jift ■pW^ Sw'Oii t*W *Tl'5 ■^551^ w 

(Srsp# «IC4l"i^ %* 1 M OTC*tiI PltalllW ^C® I 



IfeJT: J.i ®(.iiR»K. (fiw 


iii^ (S® ^Ril?i *Rr lii^s^ •ifN ®c.flw)<i 

• ctPR (IRt, *(4|'^|1^ fB^C® *fRlW I 

• ctPpt (ii^^’itf^ *ti?iCT I 

• ‘PS(.'o ’Iht'S I 

• ’6C?I^-<4W OTW-aFl^'*R1'ff <1»<1C® *rraw <4Wl (4"fi>®C®1'M I 

• (4) IS'lt'o *frac^ I 




























Chlppng WIfB 



ft® 1 

1,4 wwli ftort ttlt I 

MUIVl4-4n INI 41 f4t®4i(ni 4JIPII I 
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tBar! iA ^l«i 



IBar! i.^^Bi^iwn!iwiE®fihr1*w 




























183T : 


irar: i.i» Plir 




























ftai: i.io Gwaor 



1Baf s 


































































^'@|<|j <p»fwifl®'Wf ^ 5 ?r 5 ttW I CWT o 

• ’sri^alfaRlM\5wr1% 


• ^Tl<r 




• csq^l^'8 

• ^w^waPi^ 1 ^, ^'oilPt I 


'S 'QTTRN’I ( 1 ^ 0 , vl'^lf^ 'Q 


'sc?i%i (?ic^ f^'t csraiTqfw w 'q 2tc?i1®f%, 

ifl<P®r»i 'Qtii'olw'Si <q»»((.'»pifl ^(.'o \ot^ ■<P»l'>l^'8!,l(.*i<l '>iHf|<p|?l 

■f*W%'t? '«I5 c^, '^®t ^ »rtc®t i 

'!>(l'^<p^''i\^ liRi 3^ <iiPter 'oil'^t's I 


'Srafel djc®?l ’«?F^ : 

C,*)C<Plt»ll <P5I(.'® ■^J'T Sf«t^51^ '»l<(C'0 ^ CBft^ Ctf'S^n? '^, ■^*f C3fl^ '51^ 

^5lf3^<*f t<p|(.*il 3t '^31 313 311 1^?|(.‘*PWl W 'S|<p|w<] o^fl^l C3Q313 

3J3^?R3C^'S?3%^'®tW3'5rc3I W53I >W (?Pt13T (3^ C331t3 31^ 

CBft^ ®IMC313 ^FU 'Stilfe?. 313^ C3^ I 33*3 St333 ^'SfK ifl3l C3313U53 3^1331313 ‘53 
stra1w%r®T I 33 I 3 '»lwsi 'sll^<? 's 3i3^t1w ‘Ploerg 3l3®tt 'Q »iHlnw3 I 333 

Wt3t 31^ 21131^ I 


C333 : 

• 'SC?I%?, (Sc®3'®tf^ 1333 I 

• 1^5131 

• 31^3 '8®f1®3 3*MC3> WR | 

• (r(.«i<pI5<pjI'i) ^33 •*i~3(.<^^a R>^i>l (,<iPi<p isR 1 

• '6^?I^tC33 3T33l1W 1333 •^“*1(.<^ 'toM % 'StfiRs® 33113 1’P'ol I 

• <p|^PtS,3>3t (<p|^«l 3t C3^ 1^ 3r§ ■^) 

• 3 JI 353 13C3 3t^ 35^3 33(11 

• 1^?.33n (3l1>ll«i ‘il3v,3l^1W 3l^tC3I 3llJ 3sf&t) 

• (^ (R1^ 3 ^ 53 '^1M3»3T) 

• 3133 3C33 313^13 3311 




\r 




^51 1 (^1^*1 ^ Rcil *ipi| ^5l|) 



^1^ Ptcii ^TI^ '^?lt 

































*ll*l*l flWI 




ftiHlSw ^iWiPlM ^*1# 'aHWllHM HV»1 •IW <mHR’¥Brt 'H1 ¥Hc*I 'Sa^fiCT 

4l«^cfll 1^ AlcilWH ^ee li I 


'QtiiRs'v, 






i I 'etiiRs?, <p|(,'q9 «ic.si ? 

^ I ^ ? 

o I ^ 'Q(.oR»^ ^5(iir c^stif <p|(,'8t <u<i^\o ? 

8 I f*tcir^ ■^l®t <p<il ^ ? 

I <P^'^v3^l(.'i 'QwR>s CBQ5^ •0,<.<li'>t c^ c^? 

'b I 'srafe^ (S® ^>1*^ *1^ 'ac?)^l<i #!■ # <p^it'o ’fl^? 

I ifl'^iStiT ^51M 'QW'®|WH C^ C^ 'o|f^<P R«(W WR «tW 2|C?rRR? 

V I ifl^^iSR '6 (,?(<o|M 5I C^ C^ R^C?) ®R SfM®R? 

c9 I t'oR ■‘mI <iR <il^R o8 (b|ii) 1^ ^rRRR^tClR RR I 

io I 'SC?rf%^ li)'® (Rf^ C^ ? 

«l*[ 

io I '3c?(fe?, (S® C*R WiR RR (i|<P«r*i R^R 'QC?I^R C^IR C^IR 1^ ■^1?r*ttRllI ol^R C’tC® 
I 'StilRsX, (Sc®?r RSR I 

I '3C?l'»R-'i|R R^lRJ 'RR^^3r®^lt R^'O RR I 
i® I (®C®R ^W*U Rsg I 



(Welding Procedures) 


^ 'sti'ols «ri^ '»fac^ 'iklwj *lf»r5 ^'sr^'HPi'o «(<ii(,l?i 

^ ^ *W3[ iti51 cwP^i c^t*i®rc^ 'ScsR»t, I ■^•ii 

«ll5|^ ^ »115|^ ■^Jtl' CBfl? 3jIS 4M I 



0»f '2®% (TfWW ^JSR' ^^CSRf ft*r 2®1% (?I«I1W «(1^ ^rwas CBfl^ *iWlwl ^ I 

■'fl*I1ir ^ i£ICT f*t15cs ^CTl 

'5;?I I 5'o^h'twi cbtI^ ^ ^ 2®fl?( wklw CSft^ "iHkih CBft^tijlw filCHW 

^Ric® ^sW?(■MWrr 1*1^^Wc® (wngtijliJT^5(^5^m«lnrw■®<jt® ^ 

i£Rir»f cBfi^ cfTsatw i 'strife?, liRr ^r^sst ^iwt S'Sit’iii 

»t1»r® ^ ^ »tPl® 4W, ? 1 C*t ®Pim 1^ ^ ■^lfl®lCT CBft^ CfTffHlW 'flOafel 

^ I 




















































Hl»i * 

^) c*Fr^'scafe^ 

(n) »t]m'anri%^ 

(«) *4MtS|U 


fBaj t 'Slilfel 


flat S *lTPt '6C9^ 
























I ^ '•hIIIr 






if 



S <fBlfSf5 'SCIlfe?, 


'eoifeV'W «lH 

%5 tlblfiv* 'snifet. *l^iif^«OTl?r alf^ ^ ^pit I 


i I C2PTl?I 

I ^ Ci!(>lW 'aciiRj's I 

'8 "siw^f '*rH *(T§ ’'sf^Pi'o '4t^^(i'4i yf*r siwh ^csi ct osfT'? ^ 'si^ ospnn 
^ '«3rt^ I'sn^ m ?T ^n^sjCTj ^ «rt^'si^ 

^ OT CBfl^ ^ ^ ^ cspTRi R*5H»( 'SCa^?, I 

(»lf*t w 's(Ml< ^lc*t ^ aRiT ^tat^ i pph* 

i I o*pTRr'8ni1%^^'^*#fe^’8caffe^ 


(¥) ' 8 cal%i (Forge Welding^ 

(i) ^Nh 'scafe^ (Hammer welding) 

(ii) ^ '0(.sfi»K, (Die welding) 

(iii) cal®T (RoU welding) 













('«f) ^(,*i«p|]5<p ’ewRs's (Electric Resistance Welding) 

(i) ^ 'Sc.iife'c, (Butt Welding) 

(ii) (Seam Welding) 

(iii) (Spot Welding) 

(iv) slcet^p*^ (Projection Welding) 

(v) 'SC?lf%s (Percussion Welding) 

(vi) FM (Flush Welding) 

(vii) «ll'SiR'3 (Thermit Welding) 

^ I "PI 'atiiR#'; 

(^) 'ac.ofc^ (Arc Welding) 

(i) 'QC?I%?, (Carbon Arc Welding) 

(ii) wuh R1¥ ’StilRs?. (Metal Arc Welding) 


(«f) ’iJPr 'Sra1%^ (Gas Welding) 

(i) 'oolPiiuPi ‘1 (Oxy Acetylene Welding) 

(ii) 'QC?lfe^ (Oxy Hydrozen Welding) 

dr Acetylene Welding) 


(«t) (i^ ■^’1) (Thermit Welding) 


Raalt'iil RW RW, 'Sc.ilfe^ 'oilR^'o 'GtilRsK (ilif Csrf^ 

iSjl^ I 'sdCVlR'+H 'QC?l 1 %^ (AWS) 'sr?ri%^ 

SjfSRTR itl<pfI5 Rl^^lfT <PWt?,, S'®* &|iJTI5 i£|^ ^t'll I 


















i I 'QOll^l'^eTC® 

I cirfw^im c^ eif^ '€r:?i1%^? 

G I •‘pNI^i 1*1^ <1 Hit's OT CStt^ C'i'S^lt ^ C^ (Z|f^ 'Btiife^? 

8 I «1jh 'e^?ri%^ c^ (af^ 's^?if%^? 

(f I '5(1^ 'Qtsfe?, <P'S Si<p|<| 'Q '^? 

^ I sfefef® ^ (?T^ I 

H I (?FtW 

br I 'SC?lf%^ siC^Pra-til^ 'STT^H ■pfSt^ C^sTi^ ^si;^ <PWt^? 

c» I 'sc?rt%^-‘i)? G#f R'(j|'»i ^ I 

io I 'atiiR#?, 3TSRf 51“^ fijrat^t <P'gi.'s ^ 'Qi:?lfe^ HT^T CT»t I 

I "stiiRs^ iflii •>1*1 i) '5f’t filtfil’l <p<i(.'o '5^1 ^ 'Gtufesv ‘’i'^l«'®(,«il<i Hf*t c®r*l I 



(Possible Hazard of Arc Welding) 


'O.i Hwsi Til t1^ S 

1^I5^'a^5J^«|f»[^'^«|1*(^ «(1^ %?f '^TBf-^ls^lfl I i4Rli*t Fo»|il» 

"|31c<M *tc^ ^r®4l<l4 I 'e«^l<IC4 »|\»44l<| sm 4lw 4^ ^ I ^ 1^ 

sit«R»^4C^ 'o|c<i>^ '8waln I lii^w 'Bwalflt'q* Ofsi^ 'aiw^p bjI'IC'o ^ t\sj)R ^5lC4 
•'iH^h'fl <I|^L'8 'oi(.*i^ (^f*t I ^rl^*)1*T ^ tick’s ^ITpt <itI 



tSst 8 'S,i 









































Riij|« i£l1^ fi|[>leivo "Safety is the best policy, No safety no work” 

^ ^ c^ti?Tt ?mifw ^ ^ «iii:^, (7T 9m 

^’llici^i I ■srl^ i 5n^*rH^ 1^ ■^iw <p<it®i 

'5||t^ ^ ^ ^ I 'h <p|utH ^f^®T ^ ^31t<P Pi?l*( CTW s'lC's ^ I 

i<i<p@t(.«i5i ^cera 'sn^ 'spu ®f»((.«q>'Q ^ I ■^«fN?r 'ait«i<p ail^ >iR»oi[ '^»t^ 

'*if^ '5prK*iH«lw ■^, '®T5 'sil^®r ■^it^ 3!|I»i<pt^m 1^c® ^ i (fi wij 

^ sR;?rt^ (Shock) ^ ^ (Shock) stt^ ^ ^ 

wHI^s c^ ^^1^ csp®t ^ 5iW ^sj?rt«t ^ ^ I 

'oiHI'S C^ C51^lt=ra ^ l«qi3^jl^<p ctPhI^ Rij^j'olfii's elU^ 

^ '*1^ att^ ^ I (?psf T5tc?Rr 

■5TS;"'1C^ ^STtC^T \5l^ T«|ftg '3(D# ^wft 2|t^ ^ *1^ 

aft« Wi I 

«1JH 'sc?i%^ croi ^ atctrt^ c#r i 's ^sih^rt «tjl^ 

'S(,<(R»“ (ii<r c5c?i i.<il*f »(i<ii'?i<p I iif5t <P5il '*il?f olt'o '*r*K 'Qttife^ <p<il '5^r 1 
^ 'art'll ^ ®n^c5? «n^Ti? "sp® I^wiRUiw^i 'sit'ii ’TO? I 

’iPlI ^ C^ ^ wlt'^'Sl C5tC^ (TT ■'51? C5tc«f C?iHt '5|5|«? I i£|^ '?ll?1? (71 

’ik'o ■^piTOS'Q ^I'SK.’i ■^ I 'sn? ^1W R<p R(.*ii>*il <P(,'9 ‘Sl<p«f»i '8(.fi'»l'Si(,<p 'Qc.iiRj® ii|? TfST?! ^ 
'Q »(l'gl'?i<p ?f^ ^ Wf C’lJ® 'ai<i*|j'5, '^h’lh'ol 'oi'<(<n'Ci <P'g(,'© i 

'0.'^ '*(1^ «|'bM S 

■«ri¥ ^rsRi '5ri¥ ■#ff 'st’i 'q (P5®f%? ?f^ ?5'5 «rk^, '?f ■sn?? (tus^ 

'^c?r I '^’1^ ^*1? ^5? I 

• -pp^ir^sif^f^RiTs 

fip*!? '^’1 '«fi1^ ?ftc? ■?!? c^ ■?!? 'oc? ■^fsp^ '*nn, c®^ «n¥ ?Pii '^c's c?? 

^?t '5(1^3 l'»l'G^®r5 (Ultraviolet) <(f*i|(.'©'a '"tlta? ’SPPBt '?PQ?I? 'sps *!n?«t C?>i?lTfl?^ ii|?^ 
Vl<N4 ?? 'SC? 5bP5t? C4l>l4l ^TO? I ^ C4l? '5r?.*t^ ?TO5 >i?|>|Q 'SINS eTl^ 

■?! ’ftc^ (71 'SPU '“tfp? 'a||(^ll*i ^ £*11*114 ’1'?1 RFb'O I 






ffeaj 8'SA ^I’T'^t 

• C5tC»fir^4Hl5ipHII 8 

'®il^il'ol'5(Cfl'5 iiR( *14^1 "iSiwHi i{^lc*i wR ’'pfw ^iT*H ^ (iRl Qml wR ^ i CbW 

i#cg? 'S(S»n« ’SR’l I 'sriat CTWCM ^ ^ ^ C5IW 

C5ic»i? ^ ^ I c5tc»t vwi'^^ «initi8i4 vsixuiM ^ ^ i ’sre?^ 

<SW^ WRl^ *ll<l *1^1^ CT*t Rjji *t*)fl ^tlC^ I CPlC*l5 ^'•1^ <|R|H 

lil^ CTSRC^ ’5it¥ (Arc-Eye) ^ IFM (Eye-Flash) I 



1Saj 8«.« C6tPW%*R ajf^lSRiT 






















'silX *1^8 

CPN ^t'o ’Tt^ '^1^5, '3(lt®ll ®TWt »IC*1 C5W ’*tF '!f5 I C6tW ^ll*l ®l^f5 »lt's| 

^5R^, ^ *JC<r ^PRT ■JPRf W{i Tj1t»lt^ 'm I ^ ^ 

8 W V ■stt^ «R5M *ft?r ^ C5tC^ C^tsRi’f ^ ^ ^SH D^t <ij 
^8 C«tC^ 8br ^fSRf SIW I 'aihl« C^ C^ C^C? *1^ i^RI ^iRi'^^t*! Sl1C^ I 



tw s '5.8 ^sri^ s'H' 


fBR»wl '£Rr wt c?«iT ctf«?rf-snai^ c5t«ic^wrt?^ 

I *l^^FRr ^*1® HlPt'8 f%f®fnr C5t'*t ci>c^ fk® <sr^5|ct 

- ^HJ 'SRJ 'aulf^C»l*l1^ lilRK '0|)llsi5c6f^ ?R15^ 

^ (.<p»l(,\B '55^ I iirC'o^^'Rt^J5Tl5f^«?rc^ ’RTt^'^C® ^ I 

»lH*^h'o| * ^5(1^'Sfl^ ^ps csfJlCTS <R5t •PflC's (.^^ic^lU ?t ^l'®I»l« I 

■^It D’ijt'q* ^[Rs «|R| 'S 'o||c.<p<l 2(8® '»'qM ^t.'o '^RW I ^TR* '^R^TRR ^RR RRI »lh R**l^ 'S 
R»^l<i lIRf RR^ «p<it'o I 1 ^ ■^jlwl'a R^psflf^ csfBH RR^ 'acoR#?, 

1 ?l**BR!flR 2 tR^^ I 


<p|(.<i^ tiro (Current Range) 

fiR?lRf%?r t^^RR (ifPf) 

ioo *|tfe 


^oo-Ooo 


Ooo 






























^<0 


0.0 »wl« R*m t 

'Sni^law'floifel W ^3* >(1^’»««? fe? W1^ I TBWt *11^ «t« 

^ ^ n'flJHl ’ffisr I 'aiafe^'^Rtfir ^Pi? ^ 'sfPl^ ^t*W #1^ «(llf 

^ flji!« <<it^ OTf^ *ltnf I ^ illw ’ifhf ^ OT^ *1131 wW 

‘‘l^OT ^rW^jP? OTCff *llra ftiaT iaite=T «rcff otc® *11011 ’'si^ 

^IwPi^ ^st’® ^iw I 'eraWf 1^ ^ ^ ^Jc® *tP?^rlwi 

^ c*PR«^wf^, t**!!'* OTH^^i9^rc''»ic4'4il*ie*i ctc® *iibii 

»iPR ft’TRil^ 15 ^ ^ cm *flnn 4wt«rt^<ie Ws irito pi^i ^ 

ft<h' 8 lH,* 1 ^‘^«fWl 5 f ^ I JWfl 0 |>lM»lH'alfl oiHlb^lIit's’iter 

’BixicH ^ <ift^ ^ siNw I 

M C ' 



t6a( * «.<t ^ <(w?r ft*t*T 

0.8 "tiafl+ft*l<tiM t 

«fl^ WtuRj^ tiR^^tfI»^-(iRr ^PRT 'aiMnH « ^ pf « ^1C^ ^ I 

cn35 R*iI' 9> sfttPBT ^ '^-«MPr-<iRr Trt*jjw a|?ic*i7 wr ^rtsw cRtsiff ftft ^iftr 
^cs I ^^ijR^nra stt^T’w 'eraft^ ^ "^iRr ^ «ill»iJ'^ Bti'Sls ’i*ft<f« (wl^ 

pwnT ^ >85 wr •iHlfi’i R^l'fr ’trtPRT ^ ^ 1 ^ ■’^Pr-awtpra >i>i>ijI ^ ^bt i «iMM 
’UI*i' 6H1^('M>^ *!i1'$»i^'^ 'etsft^^RiRr ^mr, ^ «i8ift'b «llw^ ■>si*r-«lllc»ii] ^»il'* 

^ ^ ^ *ijH'«!»Mi^ws ^ ^ o<ii*rr «ni^ ^in® ^ Tsmr kst 

W® ^1 14 ^ PlW RtW® IWRt '®=1I 'Sra^RlW mP^mUa 

(Respiiator) *lftltsT ^Mtvo ^ i 















^8 




^ CT ^wofuii'!* -^Rit ^ ^ ^w-^diit^-ii '5im®r ’srsRf vm >ic«u 

c^, %it, 4j|y9|iniiii ^jsNT '5to ^■^- 

«rtic5Rr ^3W5 ^Blir ^it*pf ^cir i ^ ’scsfiji ^^nnr b*ilbt*i^ 

^ij'S^I «M(;'8 ^ I aJtsl'BK.'i ^ '*RH (Exchast Fan) *IW »il»ik'» ^ l| 



16 af t «.'!»R’i^^ 


'6wRn,ipf I ^iw^*^l^i®TiTr (?r*iiCT'sipweM 'swR»^'f«t CT'*nw *Pltflt i 

^3^ *I0W ’(WJ ill^ ^ «|C?||BH I 

'a(q<)l3l 'Qwwlwn ^ «ll^ RPiwJ '5.000 ^ o*iId*i <p5Ii.'o ^ I 

'0.<t Plain'll ^IW '8)1^ 

'srt# 'sraife^ ’5itw*T, 'W «*lP[® *(1^ ^iw ^t®f I ’lttW'3 *r;v 

I 'scsft?, ^?[i?r ^PRi ^ ifPw ’iPi^ ^ '^^/f^H>c5 <af^ 





























'5n¥ 


CTf^ '*n^ w ’«f5i? m\<’^\ «tic^ i c^ 'SR^n:^ 'Sjts.^ «#, ■^TtiR®r gi^, 

9f1^9f sfi^ ^spRt 'SRJ c^R *r|?Ry ^IR ■^j^s^j ^'ESf etlvslti %SRT ’URf ^ ^Rt 

RtW R ^ R TRW %’WtW R«?rWwtW <#^1^ ^ ^ I liRj 

sjjRr ^ 'SC?rf^ 1%omW!R5 I TjRj (<)^ |<t^l5l‘l> Trc*U 

»lj|t>ili*i*i, 'Swsf, <filT[WT|^ I Rt *ni^ ^ RQi>?il Rlk?r 1 wrT tr 

wsrfei^ 7m 1%?^ ■wf^ ^ i <n trssi 9tPft< ^ ^ ^ 1^ ^ i 

>f|TR <)i>ii?iR«)» w 'Qr?if^ ■5jpr TiRl^ ’ftrg i wit cwi 

'eiTR%^ WUE al5?r <111^ wc?RRl?r wRRwRq ^ ^ fwRT -!il>il?iPi4 g^K w*RT ^ 

*rRWlt <#WR mus ^ I TTRtftRoT ttCRR '5RR%^ Wllt^ 

*rRwl^CW Pi’T*!*! ^ '5i<fK Its ’Itfs ^Rlt <psc.'® ^5^ I 

'O.'Jj wiRf'atsRjii.WtW «iai’i|Ri W »«iwl*)lR <1Rt g 

- WRs 'QIRfe?^R?l TfRJ^R <?ttWC® ^ WR®! (R CWR iSRj (R cwR «(l»lC's 

I Rt*R <PW W’tifw 'Q TRWRtfs TfRlJl^sr R Rto ^i(.'», RCS R 

*|31c<r t<l(.<p|*i '^IW RlRW R'8RR RR^R RtW I 

- RWRfw W RfRRft ^®R C^tW ’RB Rt ^551 (RIW Rl?r I (RSR RlW Rltlw^ CTpR O^ICW 

R7? Wplt-R rIw R:w ’t1C5, 1%RR R!R RlW 2llt$1^ *lfter R^CR #R?R ^ lillR RR I 
Rl^ WRlfw^ R?1R RSR, WtIR R^ 1%E ’#teR (R CWR 'R^R RCWR RPo 

RIR I 

- 'tw®'QC?rcW® CRt^ RRRRRWR RRCR 1 rC 5 '“iftaR RIRW R RCWR RfW RCR I 

- R^ (.stltvBii RRSf <ij<i^\o RR»f| tRR CRW R®5®PJ 'ilR?,'*lllw'5l ^^fwRPs RCR I 

“ R^ t'8tic.'9<i RSR RPTR Wift RW ^RR RRt RR I RRR <p|<i(.'t I^to Hty? RRIWIR 1 rRR 
R.t'O R^R I Wit R^ CWT^R TfSR RWRlfWQ RRWlRftR RWR rIrW 1rRR RItRCR RW^ 

RiRCW RjCR I 

- Rgw RS RRR®tW RRR RStWtCR i£|'CW Wilt RW RCRR RS|WR CRWM RR | i£l*RCRR 

CRCR ?W CRCW CRRit ^-RTRRR RRCW RR I CRR^It lilR TpjR WR (RRR ^wfR RCR 
Rlt<P, RR <P(.®1 CR CRR RW RKRR 'tRR RWR RfRRlR WR RR I 








i va,*! ^ 'srfi^'o 1^*1^ 

- "psw W ■sH^l csil^ 'SisRt « 'il? ^BfW '1 <I<p1<I I 

'SIVWlWl^ W■^'*1^ '*II^Iw?. Csrf^ <u«irI<i <M(.'o C*!^, i£|’C® ^‘BC'5 '»l1Cf I 



fSai s «> csiPPT'5l®Ht 








fi|»|^-N2) 

^ I ‘Z^Talf^ ^ (Shock) ^ ^ I 

I "^1^^1^ 'oft^ (Arc-Eye) <i®ic'« ^ C^T^HTl ? <]J'Q“ I 

\5 I vD||<^ <p|c®i 1%^ c^rtrn?! 5c?i^ I 

^r^2l?f 

8 I 'Pfl^ <1<S^ P|<pu5 \Q(,?jfe^ <p|c®1 '*1'sl<1) I 

(t I ^5rR5 ^ I 

"b I ^5(T^ t>c4^ **pR) 5c.?i^ I 

s I I 

br I ^SJl^ ^f*lP8 fitf^f^RTf ^JWf I 

(?) I ^ih^hl^I^s’^ ^ 'Q^?ife?. <p<il<i c^ ocnioq filt?ii«r'i C^ ? 

^o I '^^Pf-fiMPrsrf^ '*I|I1R^ ^^l?r®f ^^xWrf i 



^ 'scgfeviii 


8.i^’tiW%|t« R4WH t*lhl4lfEi 8 

'Htiife?, <pfit'9 ^ipT »I^M fi|ci||eM 'Stil^lwo <ul^'»l'a 1^‘»R3t I slCiliBUl 

'Sc?N?[CTs %»l^ *rac*Rr c«tmtf^ ^i (:*tt*l1^ wr 'at?^ 

RilMn'olw 'csoiiRjn '^<i(.vo *ltC5f I R(^j 'ato'slii Rol'^l'T C*tf*fWl^ Sta^ •<P<ll ^t«ll I 



fBaj 8 8.i 'Q^ '0|«i/<qi|«i|'Si ^ 























4 > 



16^ 18,id w*Nfr 





«0 



IS4 1 B .ft ClHW*T 



liirtB.ft^ITt^^ 










fear i 8.*^ <?i*!lfl eulwU 














1ia}t8>«nl%(anvr 





FiflI'IH *h*I'||R 


«ft 



■fSai 1 8.io uiPHui% 










ftai 1aflldS^ltw *M»pr 


(Sand Shlci^ s •aft' ^>iinr duiwtua csT*!' 

'sil¥^ flftr® I arBlw^jw <roi’vlw¥flw^ i 



Iwa I fl.io Rw 


• w?iwt (Hebnet) I "^IW 'RTO ^ 'sff, TINW ’"tfliw 1^ ^ 

^ I cwcat« ^jifePiwM ^ waabw m cpm v.*<wc+ <p* aiSm i 








'Off 



tSar s 8.>0 cftflivtJ 


• (Safety Shoes) t *1^ ^ ’lie® *l1e?Ri ^1® ®iie® ’it *tte?r, ot cBt 

®Jt*r ^ 'W ®»IWP1 CTWH «l1i:® I liRf ®»lt C*I1®' ^fl’HORT ^®l% CSi^ 



Haf {s.bff 

• ^Jl® (Hand Gloves) S *IWI^i ®R[ 

®r^?ree*ile®^ i 












• OTIflr ■Ulw’U (Leather Jacket) t ^ ’Pl’Pgl^ tolt I *lI3H*ih <41 

i^Rx 'a®Rrc^ ’wsfet ^?it?r ’prt »ll*l^ tjW, 5,'6JlPt 



Ikh 1 8 .ia eolwU 


• ■*U(6»l/Rt1*l VI (Spats) t 

•^*11 «,c's *itctRr c'llaJw^wt'TOj i 











^ 





• vuMH (Apno) t TMWI ^®R I '(WftH JH. iflff ^WT 

*BmTn*t, ■’••ofem, I 



fBart8,»^FWT 




'OV 

• 'S «(tB3|5B?pr (Earth & Wrist protectors) t 

tills I>hvB|<| '£®^ I ^5® ^|C'»5I ^51^ 'fl 'a|l5^»15J5.^^'^ I 



S 8.^0 ^5(t«f \8 SjcB^B^ 

• ^ (Scalp Cap) S tills sti^ ^5^ ^ I ^ 'a«l‘6|'Sl liRT -stNIC^ tim 

'ail^lfPisr ^ I 'a'olii(.R» wlcta^i tii^^C^fifQllefl ^ I 














^5#'scafet-m f%iWf 




• Ci*flc54i»a ^ *(l«Hln (Protector or Ear muffler) S 

^ fi^u ^jc® liilS 'Stools 'iRf ^wf ^ca I 



Ifea 8 8.^^ ^ csflcS?^ 

• MiPHtiitii (Respirator) t 'a(.«R»t^?rl?^Pra R«(l'e* *1TPT l 



fwT t caH^Ba 




8o 




(Protective goggles) i 

* 1*10 9f,'o id|^c/v o’tI I 



fiat i 8 A8 flsltd^ffiw *M»PT 

8.« ^ »imi « ^•liilRa ^wHi« * 

w OTt^ fill iwfi fiiR w '*iH 'TOi iJf i ^t4^*il(3wi 

^ T[*Rr '6lwi '*ri’T «twt ^ I ^pnr ♦ifiMi ^afi ’iw 

«Rweiw ^1^ wtllfi « 51®^ wRt« fift® ®sc® ^ I 

'stdwcHi ^iwi a?ivit ^ ^*rtl% « •iiwwiTiK*r'(t®c*r^4^^^w®itiP^®pr 

?Rr ai^ ^’iswsif ^PWMM (at? m I isTBiw ^ipw ^pra ^ipw infif 

^8*111® at »HIBl»llfit 'SI^'lMl^ ^BT *1^1 VPW 'a|lB||if| e||«||i>t| flllC-M 

an?) aivOT <flat afiwa, *lfiB^ aW c^ aaslalfi ®l^*r aiw i atafet-iiRr 
am an^ amfer aw arat? (®) filaaaaia (a) l^.fir arafet aia (Wt® (snicaBa 

ca^fivlafi (Rectifier) I 

• ftlaaaiatat 

ait® ailt® aflaata ata’ aiaa)a fitaa, att® n^*il aBc® aiBt i ®laf caia ^alaila ^ 
aaat *lfi®la ®at cvai® an i 'alMna aa '®rlaa (Cable) ^lar taw «1Bca aiat® 

^1 

• c3ta>fitFtala I 

'^l^.fir ocflRi'V'aa wBtaia^®'w i <awotait® aitro, loii^at aHa ’(w iwataaRfapr 
■«f$®ta® ^«aia asiaat ami sipf^iffitai^pf^itaaiaa^m afi "^taa ■an i ®ma 
wiw (flat, aiaifi^BiM «aa a^aicaaa anHa, <imr itia ®r^Jt®t fi® am i ^anar aawiatfaa 
CTOTC a®“iiM®a wpfi I waa c^fia (Oiisei) ataia afi’^fi® aRaiw wa am ®w®t 
ajtwa «MJ aw am i 
























'5(1^ 'SC?rf^-4 ■’RTsWfw 


8^ 

• rI'©®iRD»i <pIr“i <p510'o I Rl'8«n 5'Q«n<iic.‘*f 'oil'5<p|t»il '^ilc.s^ ■^•il 

'^TO' ’ifl’pl ^(,<5 I 

• 'wr Pi<p'ij<)'S) ^i5(,<p 'aiivii\o -srt 

<PW I 

• ^SlTQTf C5^ «P«(.V!) '55^ I 

• 's 'Q ^ -sh^rs ^ 

(7f (,»ll's|(.<(<P <P<H'S ^(.<1 I 

• 'srafe?, ■^[C5l?r ffniH Rwl*f^ i 

c#f «rtw ^ 'srf^ fefw 'q ^nt^, 

<iK'^R*p 2|(.ol«f*i, ‘il'C® <iai’ill« <q>l4^|R'o| 'Q ®il'»j(.®i <p|49><i 

• '^fSRT ll^l^ *)R>sl <PG'SI '^Iw ^5(t'8'J3 oll’lll) ■^fSRf '8 Rol’tOT ^li'Pt'O 

^ ^'0|(,<1 I 


«i*psrHr-8 


2|?f 

i I '5(1^ 'SC?I%?,-if|?f ^ fi|c,<ll«ti ? 

I 'SC?lf%^'^[C«l?r (.loi®! ■^jRT sflw ? 

'S I 'orf^ '5R>^ 2|ti)l'3t*1 ? 

8 I c^1^'^st'st^5?ji?^rsRi'#t^ ? 


(t I wi<pf5<p|f(|5< ^ ^<ic,»i<i 'ewRss^-ifiii ww) ? 


'Jj I w<pfi> ^ <p<i(.<n '»pf^ Rt'® ■’tie?! ? 


«! I (.<l<pn5<)»l?)l<l i£|? C#^ (?n«t I 

br 15h<p<i»<i« <^1^ c^H®r c^ i 





8 ^ 

10 I ^5(1^ ^TO <lj^^'s a (^)1^ •ItSf »(.?l^ ^ I 

11 I 'SfR? 'Si?i%?,-i£|ii 1 ^^'qI^"i<p •»i<n»l»)lPt<i <i)' 8> ^ i 

aRf 

I ^5ft^ 'SC?I%?,-ii| ?TWo ^O (^)f& •»1<1»I»(|R<1 ^ ^ I 

i'O I ^Sfl^ '6 (.?iR>?,->^ 1 io (Tt»f)1^ 1^*1^ I 

i8 I 'QwRsi-ifl?!^fSRT <u<i^'S) <ijI^'»|'» 5(,?l’<t | 

I ^rl^ l^'^Rjt jmejNlRn i 

i'b I 'srlwt^ (Ear-muffler) <ij<iRiw<i filc?ft'Sf%r®t I 

iH I ^srl^ <ij<iRl'g <M(.'s ^ lil'SR'fet'^ C’tMklRn WfQ l 





^Jl® 5**^ (Welder Hand Tools) 


ft.) I 

ifl^iSM flai'*l|I'i PWft^OTT lilWH XfHiw|n« | 'OnTOl^ 

4lcmi w^ir ■^|*t 151^ "tot, <(1^ wd*, ^ 'vbt, tiH Prtfinr 

«l1f'14 ^cii iflU.'dif*! Ri>6!| fl«SM ♦!« ♦IwJPl ifru CT^ll«1|*PWPr 

PfdPl wl < 

()) (Hack Saw) 

(4) ¥fl*T(File) 

(«) 1^(Chi9el) 

(8) ^lPl»| (Ball fiin Hamm^ ) 

(f') (Cht^qimg Hammer) 

(to) c»(^ia *IW» (Ccnke Pimdi) 

(l) (Sciiber) 

(v) (BlBcdcsmith Tong) 

(to) to4Ul4 (Wire Bniah) 

(iB) 1^*IW(C Clamp) 

(Si) C*llclPq*l ^f^oRr (Portable Hand Orinder) 

(i^ wft’T^'anilfe^SHW 
(sto) ^irl'fll'iH 


Frame 




Handle 



Wing nut 


Pin 


ffe? t e.i 













88 











'snrofti 


69 


t§ 



iSiJ i 9,9 PFin 



1lar g c^.<) wtln ■»lMt 



i6aige.<iw%ftr 








Z (tjb' aWpijxt 



fiaj z <t,>» 'QWRt 3H 



ffeiT 8 ^.io ft jI^jM 








8 *^ 



16 af % 'Strife?. SHTM 







Sbr 



Imi t C.b'd *in^PTP! IBI^ 




^FW’T (^'4 4'ibw *lGI1«fll?l Ifl «f'fl*l» H^IB (W ('<f) ca® 



1 4.^8 qjtq’T 


(S) *lPl® 1 ^ « flWRI ^ ^ ^ ^ I 

(^ ^olOTff^llvr ^ * qnflqpT ^OTT ^ CTpf ^ ^ I 




’StHwItl ^I'O 


8i» 



feaf * c.iff cfsf 



traf«(3P?f 


(3m 

^ ■^fBl?r <iRr ca® i ercsa «ltw ^ «lli¥, isi^ 1^ ^(Sa 

(srosa^f^ ^ i 




















ftar: 


<)l'0tlw «ii>R'o (4i\swPi5i \(to RRRtiiii >500 RPiRtiii, iMi?t RPiRtlsi >'& 

tsiftfsjfem <ii^ o.'jjfo fSiW5f5iir ^ o.b-o PiPiPi'Biii ^ I «ii^ %s?r ^'•ut 1^ 

^^stCBRf ^ «lf^ i8 %®il C9W ?jr I CSifSt ^ C#t 

^Ija'pys *rt^ ^sjfefir wu a|1^ ^ ^ *r?:«l3T caw ^ I cti^ t^PFl^ 

’PRT *1^ ^RlT Slow C»f ^HIu ^fBT '^5^ OT ^lt*in §*Rr ^*fC^ ^ ^ («‘i(b '^1^ *t1Cif 

’Ilw^sc^ (3® ^tsfti *i»h»tl I 

^ 4jcil1«r% 4 ^^5f5l3 ^Il15 'S?IT^^C^ 3®, »|i><ttil, 'Slllcw<ll'!l, ^f5, c?f5 t®!# ^ 

■*i^C'e? >iRi ^R'<iI'8w^'»Iw bko ■^1 ^ I 



■fear s c.iv <£R( 

































sffllMii {*1*1 


ft) 


w Piwifii Tiw 'aporori ^ Wig 

aiwtfllft •i1>i Res fff«it^piti 



ffet I ft.)k ^ii^»r 

<*1^ ^ftwi ^ ’5TClf& ^ "ftOT <I1OT ^’Vlt’T ft’flCT •ififtwi »S| fto 

ft1ilfi|9l?^^pfe^ iooftPlRift^ Soo ftfS|R3m ^ ^ B®o ^ 

^ "Hot I ^ TffCT ^ pirar 8 ^ ^ c^ ^ *1^ 

^1 

OTl*i «ft S’lfi'BW ^ CTH iflf&^roiw 

S*l5» I 'BMI'ft nffitw fcWWl ¥l^ tr ^ ^BT 'Vl^ 'SWCTt ^ 

Ci*l1?r '=ie*i^ >iv(lwM W8lT «lHil*ri I 

«l^n» *r(Hwn «|1% c»iR*RI»iwi ^ «lft RRw* 4C8C^ ffT ’WlTl® 1S*H 1%l% vRwfl 

ffl®I CT'^iBT*(1^^^«(iT«(1^ piRSPilicfl ®nr hIw® 
nflJf nltw ^ I *|1^ twRSRTStcfl ^ RRw» irN ^n?(i1fl ftftw 

^l^-iiRr «|'l*»l\e^ll Hl*l <®C»M W^H ftSfll l'*llS^^|lf *l1«alT8Fff’lttTffl(EB?I 

vR*i R4lbi ^1% ft|uil®M I 


























«lf^ yifWilUlw ^flcw 

«|1% %wr 

^WJT 

pfNIt ^?rc® ^ 1 


br 

^O 

IP *#s(1W? ^ 

1 


Ir^jps io 


'^rsf ifl^ <P9C® 

•fiCf 1 

CTW'5'^ 

i'?» 

vdo Bo 

■sITHW "MOW ^ 



(to 

^ ^ ^?rRr 

^ 1 


8o 

^(t ^oo 

^I1% ^ 

flfHJ «W 


HI ■5r«?iTRr ^nr oPH'^i^pRr (si® Wi^M ^i '<iRi, 

^ »iRf (i5|(*i R'al»t ■«! m I Rl^ ert«i4 anj RI«:j Mll^ii ^ i 

^1%^' (Zlf^^ *fl^*l'J,{.*lW HW ^piTs 

i. 



tfejf S <tAo <rl^,®i 





























fw t ff.^5 



1Bar s fr.^'^Pl*iM vlVi 


8, Pl*i 



1Sar t 




<^8 

<t. 




tSar g i.\<t ^ilSw «i»|^»i 

IPjfB \5[< 311|V4*| ■5It^ ‘il "511^ ^PW 'aprt l 4? 

^ ’iT«n?i*i^ <^ wR5t»iiJM w wR>t»iiJw w 8<t *r^ w \ 'siir^hw? 

^1®f <^1 ^ W "TO I CTW® Tltf, >W C5® ^»R»T <a|C5?r 

IWfB ^Flt®T ^iBtlM I 










Cft 



I wrt* 


^ ^iwi tfrt w ufl? vi^^wHi Tjcwt •iipf fivi*r^ 

*11^ ^yum ^PT ho c^iPt c^ ^ ^ *pw #»1& *fi^w tpn 
CtCBtVR^PT tfl ■PflHTV|3^*r *£n IH4|4 ^ I 



Ife? I tf 

1¥itt'¥ft?ri 

ifl wiR^ ?j|5 vi^cPM 'Bi:|;fti*i •iK+i w, iw *pp^^[iwvft!Pnr CEor flPt^ i ifl 
CTf^PfSfif ^P®'9o PlfSfiiJln I WH 
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<|¥ »riH*i I 

■iH ^tt ^|n OT, (A ^invin TlSfr tiRr ShQwH I "©w Hw •sill! 

*("^*t*l ^ c*ll«il+hi «(|R+1!1 ^ t»ll*il+hi •JW "W •(wift ^ »i»i'»'i 'ftw, wi »w*^ 
16iw 'ftwimw wflf *iftcn ^we "ewr ?Rr ftw wh ^jic? ^w®*t 
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1^ WK RPft **1 d?*H3 'a[|^l^ ^ IRH 1B^ I 1^ CTMf «pRl?1fl «tRi1^ 

wirtfl 5il*T toJ iS@' I <i| >o t»iRJf»i'5lfl 8o c»iFiJf>it?lfl i i^il^ Pitw 

^ liRt wr ^^B?r «PFtBBr^ I w ’pw !»tSift c?r^Rs*T 

niw <pi5,Piit, ifl ipFtGRT *pl5*i I '^Ivon *tI’®, 'vfiil'S ^.'sjIR ^TRT Re's tfl 
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fSEB*r* 
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RP 1^ <fl^ ^jBt t5ra®T $sr ^Ssf ^tPiT (Jaf^ ^ 11^1%^ 
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CTspf tswrcsra "stM W® 'iRt I <3 "STM o-jj (S|f5|p|'iJ|< ^f® liiPiRlJIs 
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'8ill^*l I8w*i l^iiPiW® +lw ^ t 
(^) c®H w ^<.® a»® cw® i 

(■^) ^PT 'SiJjiUftai HH ®t^5t®lf^ CTIUIvH} »)>IH ^t® I 
(o) 5S'lfi®1l»| ^l^lt vUlB ^I'Bt'* I 

(8) PPPf CST&Prc® I 

(t) fi(.®t»t9» C®C& 05t^ I 

(®)'snreOTi^*ii1^'®?n?'5R? i 

(«\) CJrPtCT?f ■’TW ®rf5c® *1^^’fpf ^RIK® I 
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i£i?f 'SI® ®PfK c’tH '®t^ 4 o4l^ 'sflsr <i*iR»i ^1*1 In I >$®15 
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«*i ^1^'JwiH'9BrelBRr'®nj I 
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('^) (*rlu<i Hy?l *(1^ *|I3^I<1 n'^ig's'S <irf& ^ I 

(*r) w ^ to *ito^r ^ ^ ^apifK wit I'^'siw (to ^ c^ito tow? w 

^Wt ^ I 

(^) *t*)'s*i '5|t*(1^ rI'ijI^^i 'W ^ta ca>H R*g,t^ C*l'i>lt'o I 

CT^Sl^T *IW*8 

'STWlt^ ^'C?! ^s?it iW ^ PR f*t^tor ^ ihl^'s. (Knurling) 

attCT» I isi15^*rR «ff?r ioo RPiPiiJla ^ i 
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Tjas ooo RPiRttlq ^ I RsR RiR RSRT iil?r iSW IIW }»o 4l4lMl <ttW I 
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i£|f& P5t*1n t'sl^ (.^I*ll«q*h wliiH C*11»rW?r ■Rt’fSt 'S®?r 

ERIC'S '8 •il'pl&l'iyl 'ot^^k'i *(Br 'SmRjs, ^nt's <il1^ '3i(^ 

«iwi^tiri 



• ^mln flH* 

^'at*W '*1^ ^ ^f5|'t?| ii| 3r*1 'S^f 1»ll«i)WJ CB11'?t ^iM'fl 

'5iOTr'a[m«t cmRr ^ *1^^ ^Rim ^ <iif& ^ I ^iw« 

ctB 1®T^ C*lMi*it t*i'G|*i <lk^ ^'•H'S tfl SfCRf’’Tf^lCTT 'flf^ ^<il <||?| | 
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i*R«^ w w ^ ^ I iswl5 ’js^r flJi,*iIB ■piiflf '<na«ni 

^ 4|i^«!(l^iBc^ «rafec^ TOW TS*ftr isiPtOT 'scnfe^ «l?lw *lf^ ^?re® *llciri 
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«icw ^ ’w ’Pna ^wis ^ i «|N& 5*1^, ^^^»fc*i^ ^ 

«iii*ilft '(i^iwrifl «ii*iini flihMi Rssi ^i:i,-H I *<1^ ’R 5'!^ «i w 

5»I^, ^uHlIi ^wjlR ▼Iwil ’0|l'»lwl»II ^ I CT*H *ll’^W ^*1 ^PO fifea *MHrtH 

^5tT 1*tal ^^ft*l 'S|^,'*1 Wl»fl ^ *1^ I 'ilip*! 

4flHi ^Rit« 'iii'81?i iiif «i *irt ^ •nfl^w^ftiT, 

■ftcw PT? I vftwi ^ *1^ I ^luw rtw vftvn ^lt*M '^W 
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<{ I ii|^ «p|^ei '^sCiT 45 Rf®:| OT5t^ I 

5551^ 8t»f 
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(£1^ ^ 'sji^ wra <»o 1^ c^sW '^NT ’I^^I <P'fl(.'o t£i^ '®c?ife^ ^ 

'^l®f 'S*<l(.'S <IJS^'8 I 
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•Ti^t^r 'srw 'Sf^ *wii<i 'Bwi OT ^jiPi^it^ ^ ^•i-ni^,® ■^jiPi^rpf i 
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i£if& ^Ri*r ’iic*ni i£(^ '^, '5^ Hit?)51 i£[f& «tfl^ I ^1%5f c*i^ «n® c^ 
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aj^ ^ ^ ^ C^ ■srt’f ^ 136»T Wf t5|%s ■Slt’f 
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• t^t*|l 5 c»t«f t 

1?PC5i5 -STt^lt? ^ 1£| c«tw Ai<\H W ^ I '^nra <i|ttc^ C?rf%m C»1w« I 

*(1^^ »!>(•<B| I st^^ «(1^® ^(1^*|?f 1^5^*# 9tt^^ I CT 

twf5 fsrc»r ■srt’t 'srM i tvwU oicea sftcw 

<I1C^ (Concave) 1wf5 i ^*11 tillS 'srf® (i|^ <ij<i?^l i 
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i I 'Stiisslw'Si (.»i'8tlR?,5«T^ "ft C^l^? 

vD I 'Stii'Blws fi|C?rt'3f%I Ri*i1u i£|^ ■J^fST I 

8 I (il<pfi5 Pi>®i *?'s ‘P*! ^tt'STlT •'I'B*!? 

(t I <ii<i^’® a|C?rt®t%I <P(,«<pn5 wetiR?, ‘5'ir ^ (fllWir <i)<i^l'Si 
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'is I t'sR^i ^TSRr “I'll (.<pH Pit's <ij<i^'s 

fi|«t 

<» I PBef (£i'^135®r ’stc*u ■%? 

io I til<P'3f*^ '8t<l'»l^l CT ''1<P®t <I)<I^I<1 ^Pto PT ®P|51 »||»l I 
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'il‘?'8t*1 1^'»p|*iR*1 ^ 'Q(.il'©l<l(.<P <pI^®RI ’“t^ ^1?f ^ I 5'8» 

’iR'ohl '^Hf ^^t'o ’ffiTf ^1?r «t*ij 'ai'sl<) sjotil'sf'i I til R<p R(.'<ii>*il <P(.'a Rw 
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V I C?l^ (Reinforcement) 
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id I ^ PpS-H '31?!%?. (Non-fusion Welding) 
i'b I ^^1^ «n¥ 'SC?rf%?. (Carbon Arc Welding) 
i*! I Csi^H 'SC?I%^ (Metal Arc Welding) 

ibr I iFJt^ (Flux) 
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OckieiKtfi and spa3t«f. 
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■SH csiFftr 'snifti i '^c?r "sti^Bi ^r«RT 'aiwiw (A 

♦inil^w i(,lCl'»lM I ^‘ivn *li*il?i <ii *l'^l«n I 



'CJtsRB?, ^5llll *jl!^ *)|^<|B8 ^t*f I 
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Cross-Sectional View 
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’si^PWRl ■srlCTt Pf ^•il'o C5lf5 '5'^ c«q»l»ili> •letti'ni bait ^ ^»Tl^ I 








































«flTO 55 tH g 

c^ i£|^ I>|'g(ilt<p CT ^otC^ 'a(|5'5|<l >iTO5«Tf’^ I 

OT'fl^r g 

dPCSRI <il^(.<i<i ’IH<p|^'S '5R?^ PpsftC’T <p|4t'i<i 5t1C^ 'ok<p PRl?r I 

<i*l«ln g (?r # 1 ?'* 1 ^ 

<J|4 V’l^ll'Sl <l(.'l I 

JfK g 


fHt %»"51:^ 9 \^ ’m ^ 'sirflcstH wrti;^ ®tt^, ^ ^ 

i£l'^?,'€lg''»|^ '^, |pt*f '^Jl^ I 


^ apFM ^5^ w{i '5|^ <1J<|^|51 ^ I 'siW^i 7in?!r ^ 'siMat4l< 

■*11:^ I 'src=i^ ^ fil^H <p<ic.'o ^ ffwt ^ 

gt5#‘l%ii?['a ^ 1 ^ at^#'l%<i^ at?;;#^ ^tcsf (£i^ ^ ^c?re^ i 


^ (?f 'SW ^ 5 stT jgf^i I ^ ^ ^ Drawing is the Language of Engineers, 

^«JKST an« '55® W aftt® atC#'l%H '^stOTiT ^srtPfH aPiPT ’#Pt l lil 

'Qc.ij'»|'gc.<p 'S ''®1^ ethc.'s ^ I 'Qtti'Blii ’lQ'e|<(l 

<1J<1R|<1 '^C5 ?5M <q»51C.\0 I '8C?ral? <ieiL'!) '!>I(.<P^ ^ 'Qc.i)R»<, 'QC?I%^ 

^15'0|*1|51 I'f'sl 51 tilts?, I ^fii? CTC*f '®lt‘? *Vl'St ‘Pilt'O '3||51 <lpl CT ^I5'!S|*ll '®|51 StHI 

^ «nc^ ^ alfaRTf ^^11^ ^ I CiiC>^ 'QT3I^«t®f C^ 

'srl^ ^ *|R'oNI 'Sfhl'g 'STtsf^jQ ■sslOT^ | 'sol^f 

liifeitii Obit'S '55FT 'qNIwii OTC*!? 'Stti'Bl'SitsT'at^ ’lR®l<ih^«?'olt«il'olt'<i ■^■st'o ' 55 ^ 1 


'i||>llW5i c>m 4G, 5G, 6G Ges 2F, 3F, 4F 'Qr?i^ 1 

I '8^?ri%? ’if^'ohl »tHt<P C^ Wt^T ^ ►t'lp'ol I PpUlii iflOT 

'8C?rt%? (JSftCvp <ij<i3^| Nsl^ Sfl^ Cigflv^ OtTF I '8C?I%? ’lR'ol*ll ^ 

wst aRTM 4s?us ^ 4r I ftj5rac4?rQ >445^ '5R*nt 'Qr?if%? 41?^ wm 

a|t5il'ssf*i, R»vh 'o|<iI a|t<p|"l^ >4W R<p Pit'l“i*il<i 4?l^ '45f 4l®f 'o||5i'@ <pt5l*l I S»|'o Rt*^ 

lii^sispr R'Ulii ■^c® 'sc?i%? ^R'shlii 41514^ '^c® 1 
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<t I R>«iI5I (.»i'5M ■#? 

'Jj I “StRs 'SC?!^ ^5^ ^? 

S I (?P1^ '3^?!%?, 05}f^ 

Ir I Csf5t®T ^5|1^ ^5i1^ '8131%?. 'srcs)j ’11<N»J 

t» I (?Ft^ 8^?%? C^sNUr '5^1? 

10 I (£|<pf5 'oil^R’ifRf ^?'*lfi5c.<p ^»iln C^5t*t <i®il '5^1? 

11 I '8131^ i£|^ 'srf'^fc^ (2tf5 ^«pc,*i'>l 

«t»t 

I (^^) 1^ 'S^?%? «%oM I 
i'o I 'ec?%? ’ira'»l*il?i fiti3it^ I 

i8 I (P f& 8ff)fe\ 'fft'8 I 



'atafeic 


br.i tfRi '^tro >ii1% fipptiiRt ‘piwv <u«)^'8 i 'snife, 

i I (ii15r ctPr 

I 1^'8t5l%l ctPPT 

<si1% '3Hil%t. CJlf^swwt ?f*Tt 8 y ^ (Transfonner) 

l^i^r 'SCilfel CSiPPlwn ^iPn t >. (DC Generator) 

^ (Rectifier) 

V.^ 8 

• tflPt 'eoife^ ctPI*T 8 <flt% 'Srafel C>|Rh 16 'ai1»jt*l 
^ Cwlt-^erw ^ *nra I CT (Slf^ iil»l»M^M OeR^'Br C#f ^ C^’5l1*f 

jJl«i*M»i1i) CT catR?rjJl»i*M»iW c'ttlcAier 'sISh iSl*iw>ilii <ic*i i 
































'StsRjt; ^tCBF ^Sf t'Blt^'st tiRi t^Pl •T^l^lil, CT SW^^RRTfiPTf 

^ '^RT ^Rwwt c*^ Tsi^Bsf Sm?Riir i ^ «wi3ri c^ tnt sn^sn^ 

c^ <ii^ c>iw«»l9 c^ I «l1^?5lft CTlw cfraflT ^ ctc^s®# ctRt ^ 

'srafe^ t£Rj ^ig CT'SRit ^ I CTfii t«i(.^«t ^ ^Rit iiln i 

j31«iinii1u< CTslitc? ^arsw C5i?t iw ^ ^ I 'eciifeiSt»w?iiiiir '«;*h ^nl^ osn^ ho 

ioo (^1% i£R^ <i>ltav iCo :»oo (Stl~Hi)|<i •9«(,'0 *l1Cil I 


ffePr t^ltn'Bn s 

^ *m<.*«i 'scgfe^ CT& ‘SRSSR ■atfl^ln isrt ‘plt'Bw i kSRsj^ life?! 

■lll^ O^siltilfeil 4? 



LOAD 

ASSEMBLY 


JERMINAL 

SUPPRESSOR 


CAPACITOR 


B€AL£0 
BALL CCARING 


WNOOW 

STRAP-w 


SHAFT AND PLATE 
ASSEMBLY 


CLAMP PLATE 

END CO^’LR- 

«£TATWH<5_ 

CAP 

BALL BEARING 


CLAMP 


BRUSHGEAR 


TERMNUM. COVER 


SHAFT SPLINE 

--BEARING SUPPORT 
H€AD 


YOKE AND FIELD COILS 


iife?l1few ’■tl^ ^ iW 4^ "IfliRfe ^IW?! ^st?reH 

CTlW, WT ■5l»R' ^ I ^^spSfe?! '5iWt *11^ okl« I (£1^ 08|R?I CUPlW 

'3C*H i!l1^ COlC^Br 8o W 'bo C®t^ iSRK itfo ^ S»oo 's«lH?l1< ^ *lt«^ I 

C*(R(,*W *I1CS 4^1fe ^Iw*! ^ lit ^ ^ilT ^ I CT "^ICfT 

•|R*<1 ■'5^ ^fSpT i>ll®l'o twIWM Plfe •<u<l^M ^ I 


• GriTvlfRf t 

GlU’fMGR! ^ ^ iar*l*NS|1?l WS 4Rw ^FtTBR! iRRill^ ^^RIl?! *1!^ R>(>IW 

^11 wS^lflto 'oihl'il ^SPife T^ww 5t*PRf*itiSRf ifW ^1C4, ^ 4^ chRh 



wQ(,«pHi-5 


DCctPK 

(sf5? 51^ t^CT»rDC 



AC/DC 'SWfel ctPPT 

(w^lu<p|«i<i '^1^ csiPr) 



V.® ^(1^ '80(1%^ CVPl W * 

•lil»w?RBrt 

'5rtC^ OT^ ^ ^ I «5 3Pt^ C^stcB® t^RslSl® iflt CS(P(CT 

<Mt'8 ^ I <^1 tVPiW RRF Rf I '®C^ >iR?, 

nTHk^^l H^n> ^*1 ^'6?rl?r fc^fS (.^"C 'aiil<^HHw(,®il <4|^ t*iPl*i ^t's Mitn | 


















'ecafti mRcih (SPto 


i»<0 


• 1^ 

>fB?r 'srsi^ tf«?ra >0^ m (SNIct ^ (?nict« <iit 
^*1^ ^ «Rresw ^w^diHb %ir 'scu^ ^ijc® ^ <£it c#K ^mRr ^ ^ i «t% 
oiPhw ’Rjst ^ '»iHj?1w ^itewt ^ ^ ^ csiPti?R[ %?r 

'^Il'Sftt OT *RI^^ ^It'SRi SMJ wPl'it'V ^Ic.'BM PiV5 Pitii 'Siw 'Qtafe^. ^c'o (Sl t*(Pl*i 
^ I C’lHlfil^ iS'P Wt^ ^l«t a^wl'SM ^(.*1 >fl ctPH OT'ttPT <?l<l*l u^t.'o C’lHlfiliJ 

^rw ^Ri I 



• all^ffiiRr* 

C*lhlRfI> ^C?f •7jR<il’et»i<P'»l(.'S 'SClfe^ <»*iiu'o '5!!?I <i| ctPPT I '’i^ •iRIPRf 

^(.•i<i»(5|vb C^’»I1CT ^t'o OT’HW <5 CSIPPT I >H wPlwfl 

3Ri^ CTpt'^ea1?r c^ C5f5'e«I^Ht»l <ij<i^l<i ^ i 



























































c98 


wQc<)i*|5T-i 


snjpTW-b' 


i I lilf^f vstilfeis (2lf^ 

^ I 'QC'^ »llRpi5 t'Mlc'^st ^»rl^«^S '5^1? 

o I f^ 'sc?rf%?, csrf^lc^ra 'Si’i^T JilRP5 wicket ■^^r? 


8 I (J5tf^ 'Q(.{(R»^ ^ I 

4 I '8T31%^ (.»ll*1t1-a ^SJ*ra ^ (?r«t I 

H I (?rst1W 1^15^ C^ OTStlW 'StiiRs?. '55^? 


2i?r 

V I '8(.?|Rs^j 5H<P$I><|W C^H *l<lt*1?l Fuji's ‘Pilt'O ^ ^ ^4*^1 I 

t» I 'Sc^lRj?, (.aiPlWfl C^R •jvjpC'l ‘?l'olc,*1 <P?IW ''5T I 





'SCre CBfl^ ^*Rl, OTTI^ ^TJjlFlW ^ CT^R 'BMI^W C^ ffllf^ 'QCTO OTfl^ 

^CTif CTH otM& R'OilPt l^^irsWt ^®WPTf 15 rst ^ «i'Slw*l ’IT«0W 'H 
I SJI^IBM 'SW^IW^ >l(S^lM ^?rl?r^*a «rS|^»PTt^Rt'a# «lC?ll«H I 

^IsPiw tT^h s 


BASIC WELD SYMBOLS 


BEAO 

FILLET 


GROOVE OR BUTT 

SQUARE 

a 

BEVEL 

U 

J 

FLARE V 

FLARE 

BEVEL 

a 


□ 

a 

\/ 

1/ 




\r 


RootO 


Finisli Symbol 
Contour Sym 
Opening; Depth of Fillin 
1^ Plug and Slot Welds 

Effective Throa 


Size; Size or StTNig 
For Certain Welds 


SpecHleaflon, Process 
Or Other Reference 

Tail (May Be Omitted 
When Reference 
Is Not Used) 

Basic Weld Symbol 
Or Detail Reference 



Groove Angle; included 
Angle of Countersink 
For Plug Walds 

Length of Weld 

Pitch (Center to Center 

SpacfngofWdlds) 

Field Weld Symbol 


Elements In This 
Area Remain As Shown 
When Tail and Arrow 
Are Reversed 


Arrow Connecting 
Reference Line To 
Arrow Side or An'ow 
Side Member of Joint 

Weld all Around Symbol 

Numbo’OfSpotOr 
Projection WeMs 

Reference Line 


























<i)^ \£i'^ ^ *tMT ■*flPt ^Wlc 


Designation 


Butt weld between plates with raised 
edges (the raised edges being melted 
down completely) 


2. Square butt weld 


Illustration 


Symbol 




Single-V butt weld 


Single-bevel butt weld 




Single-V butt weld with broad root face 


Single-bevel butt weld with broad root £aoe 


Single-U butt weld (parallel or sloping sides) 


8. Single-U butt weld 


Backing run; back or backing weld 














































(^) '^rfW 'Gw® (flir 2|'^<P Pl®l<l I^Ci'Kl lei'll 'Gw® Rt<l Ry> PTSRo 

(’*1) Gtil'® I»I®I<1 'll^t'iO Rti> '5^1, ®t<l 'Gtil'® WSHo 

(*t) apiN* Pi®l<i ®rfe»Rr 'srti^ '^, ' 8 r?i^ (?i>r g 

• i£i'^ 'G^?i^ e'8fls?lt<p csrf^s,'^^5r^cstf»tr^^^ c^, all^s '5i«r^ 1^“ i<pRf*ts 
WQTrf ' 5 ^r, 'H *!raw? <p|cef 5 i sf^l^ 'Sjtc^ i ct>r 8 

csrf*lf^'55^ -M 

-C 

alRl®^^ -G 

'Gtilftjfi. d'Sjt'M «|till»l C^ S 

’flWl'StW 'QC?ra1^ ^ ^ I lilTPo >||^<1>'®|C< ^I^JtCSIt 

R'aiR® c^rsti^T «tlc^ I Gto'Bl'si c^5^®pnar 'QC?i^ isiii 

*RR, csftc^ 'oil^f«, C<pH ?i,k'i CBft^ ^5^, ‘P® ^5^, t'sstk'^o I^R“ts ^®k<i Rt® Rt<i 

<£I^K R>®tl^H 'SI^^IW 'Sfi||<|Vs 'Q^ <£\-^ ’1%[T®f'e C^ ^ I '5[1?r'G ^ 

«fk^ w 'Gc?ra wi?i 'Qc?re lii? ^®iw <i» 5 )(.'!) ^ cti'Q?rf «fk^ i iii 

■^IW 1^^ erjlPlRxp fpsi ■JR.’sin? 'STH PitiiPpa «ftCT» I ifl 

®k»iN(,<i ■^lS<p®k<i <p<ie'® 'Gtij'alwg 'OOlfe^^?3FlW WH «n^u® '^jC^ i£|'^ OT wt^T 
altiil’f <pw <p|'srfi> ■<Me'® i 


i I *(11^ g^Jli^ ^?,t<il«sft'i 'Qt«i'®l«t<p ^*ft?f'P5 # OTT*! *q»5it's 
il, I <1«1(.® C^W^l? 

VO I esrf^^ <pkersi af€t^ ■^? 


8 I ^T*tf& 'Qi?rf%?. arft^ ^51^ *fk^ 'Qraf%?.'TTsr (?p*l i 

<f I C5f%?r •^®k<q 'Gi?i%^ I^ReT '5^1? <f1^ SnK'si'f ■'ft'G I 

^ I M.C.Gf^'^ 





J>V 

2t?t 

S I CSfl^ (?r®l?Tt^ ’tt^ I 

V I ‘^’ ^ 'SC?I^ 15p9eT ‘C®t’ 'QC?I^ %9feT Rt'O®! ^ 

I 

J» I ’IM, ‘W <£S^K cc^tw ^=1^ W sr?CB^C^ ’Itc^ 

' 0|^*1 ^ I 

10 I 'Stiifen t'sstkv??) ■^lS<p 2k?ltC^ ^ ^ ^ I 

11 I io1^ 'SC?lfe^ ^ '8 sffl^ C<1^ I 

I afit^ RiMsh f^'^, ■^oC^ 'Q^?I^ C^sWlTT'^'®!^'^ C<T«fhS | 

ivo I 2f€t^ Pivslii 'Q^?I^ C^sWRf '3|^*i OTs|T'8 | 



R<IH 


CT 'StiiRjK. (.<plc.*il i2RSI^ ^ ^ ^(,«i<p(5|vb I ^w^pujl® ^ 

w^mr 2fi^ ^ c«!tc^ ^ <iw 'qt3i1%^ w ^ snyist^ti ^i?:^ 

<PW, ifl'^N, C^R C^R ^fSRf Rtst CSjI'^I '3^1 'SRJ '®l1^^<si<p *f|^ 

I ^w^cBi'b (iiR ^ '®T ^ ^ ■^m*r «ij<i>iiSl 

a|%^ ^W<l>(iBl'!9 al^Wtft slf^^ ^stw^ -sTf^ ^sR^rtc^ ^W<l»cBl^ ^ I 

(^^l<Rj|*RI*1 ^•^f>B|l555l3 ^ '81?!%?,) i£l?r Mrfw "STM liR# 

^W4CJilc^<i 'iff^ c^(?o PiPiIii'i?i<i ^ 8<^o iJiRiviUR ^ PjPilvl'iJR * 1.00 

PlRlfij'BR I 


io.i R'ol’1 s 



I 


i I ■»pi?i«g ^.(.'T^uib (Consumable Electrode) 

(^) c«tHr^3prtc^^5im®rf^ 

('*!) JPTtt^ 'si^r «(|<i5)«f 
(«t) 11‘JlC^'Sl 'sr*(Pf 
(^) IRlC^ 'Stft ^5rR^®f 

^ I ^(.«i<pc5l'» (Non Consumable Electrode) 


(^) <pl4»i ^ ^(.«n<pcSi«9 

('*!) R(.®i<p(jal« 

(^) c^l%rR ^OT^pcSl® 


OT, ^Ri*g Rt '^R'^sr5UR»T ^ C*S?|\B[^R ifl'?! '5^ "5^ 

RW >il'SR RR I R’R^t'i'P RR '^R^RRTtR®! ^t'l<P(J3l® "spo Rt R^CR, 

CR ^ >£iji 'siR)Q'a» fif^iKcsiUH rPtcr C'Stlwl'^R ^ ^ ^ i 


io.^ wllu*!. liRr ^l^lR s 

i I '8^?!%?, RRR |PH^ R^R ’^Rf RSCslS CRRR |FJt^ '8I?l1%?, CSft^ oiRRc."? i^IRR RJl^ 
'o(l<l<i®f <P(,'S) <)l(.'8 C®f|^| '^JCR RRR 'srf^CSR ■apR<pR<p 'acsil^va 'J'sR <p<i(,'a RtCR Rt I 







^OO 


I BF^ ^t*TtOT ^IKWJ I 

\o I «n^5i5f ^Qc>o I 

8 I c«iPicj3«l*< 'ar^ ^ «llw ’iw ^ lii^ «jwn ^^s?ilc® ^R)?r®T 

^ilc® cBft\?l?r‘^c#r^ I 

«• i5*rraTwiiw"7ic»Rt^dwf^^c?r^OTt'?t'^R^^tai >i^i^i'*i w, 

WT; OTl^r?PT'sW%f'5?f ilI5r5.'i(?'^ I 

'!# I yjl^l WI b|f^R{.4 I ^ I 

^ I 3Hl^ «I1^ 1^*11^ CS|^ '0CSl%«. >fl?r CBft^ ■^^tPT CT C*!^ C^Tfiffl! ^ ^5lW 

'olt'il'olw 'HPic.ii •^^Iti'sl ^scu I 

io.« 1^1^ •MC'W "MW ^ t 

^t<n<P(il« *ta«<p|^ a£|R»ihw(.«ii «|t»T<i Xw’PtBl's ’ijk<pl5 CTS|® ^Il¥ '^SCT OT8OTT 

'®«lt«<l’R ^ C#1ST, «tc?iw cwaj CT^PT 'SWUlW ^ItW 

^ ww I 'siiCTfi^H 'OTafe^ cart’d^ (AWS) ’lail^ ’^^dca “HI'8 >*m*i 

«1I3miI ^tR'apit I 

ASME Classification Of 
Eiectrodes 

E7018 

E = Electrode 

70 = UTS in 1000 psi ( 60/70/80/90/100/ 110) 

1 = Position (1= all, 2= IG, IF 8i 2F, 3= IG 8i 
IF) 

8 = Type of coating (0,1,2,3,5,6,8) 


iTf * ®PPr R'sifl '6R31^as?It ^SM ■’Ife ^I'stlcs «PPl*f 

casR w >iRt. ijso aa "^ca tfia aa >if ^t*i<p(5l« 'sca^ '6ca^ 

wulwn ■’df^ aica '!»o,ooo H|S'w/«i'^fti I (afa 8^ *ta ^ cad® atc^ atc^ 

®laj?r o^1&^tcaRf’?w1®al&^ajca4a^«ia^cai3lcaa'al®'<j?^a®^al^apptHa5ai;® 
acai) 





C*t^ 'oiis^pfS o ^ i, '^j 2W*f 

^ ^ I i ^ ^(.ci<p(5i^l^ Itot ^ ^rn:^ i ^ 

^ IFTf& M I vs ip^T’^It^ 

R(,iJ iP)l'5 '®lf^H(,»i 'Stijfet. <p^il <ii(,<i I 

C»t? S (?^ o, \5, 8 ^vsjlPr ^tt^ I ^ fi|c'©j<pli5fi ^SRT 1%^ 1%3 

^<f SRiH 1^1 C*l^ ^ ^Cfi1<P(5l^ <^1^ s|^f% C^^, 

<13<l^l^l ^SfKf I 

CBf^ 



'SIM^IM 

'8C?|^ ^pIw^ <i|^ 
C*ft*Tlflfl» 


O 


RiPi, 9'ol9( c’fWRl^ 

f^’t C’lPiCJa'lH, -^•IC'S'SI 
R®, <p|'^ R*®! 



liit^/I^Pi R'oK t^RlRfU 

c’lR(3a*|iT, 4*^t'»4i 



>ii^/R>f>i tfli^U C’lHIl^l^ 

Rl^^ilvi tMRc5*H, 

<p»|(.'0^ 

VO 


>iit%/f^r>i R'ol4 C'IMIRIiJ 
C^ C’IHIRIIj 

4^1 c*iRc!3*k, W'O'S 

8 


i£i1^/R>f>i \h>\^ c'lHlRIi) 
1^ C’IMIRIU 

^ c’iRd3*i'^ ^ 
fk’tif^ 

(t 


fJb^, R'olsi" C’IHIRIIj 

C’lRaa'iH, 

<P1(,'0'g| 1^, '»ih<p|'9 

<|aHCl3^ 

'b 


iiit^/R>f>l R'olif c^HlRiI5 

Wtm c’iRdi'IH, 

<p*i(.'0'si 1w, ■5]^ -ih^l^i 
<^HCi3^ 


HIvSvbl'Sl 

i£iWbf>i ra'»i’i' c’lHiranj, 
c’IMiQIU 

M»W\^ C^lRtB*!*!, n# 
1^ 

b- 

^m’\ vjiSvbRr c5Tt- 
<I^Cililt'SrH 


^ C’lR«Ja*l'T, 


E 6012 ^C«l<l^dalcvi9^l C^ E ipim ^'SH ^c°l4C5l^b '?lT ^ 

'Qciifcs ^ I '^1^ 'bo \i\(M '8(,?J^ C^rBK^ 

■^5^ 'bo,ooo I C*t^^ ^sn^K ^ ^c«i<P(2l^ ^<P«1 'ai<i^l(.*i 

's^?if%^ ^5?ri^ I c*i^ fe?r ^(.®i<pc5i^n3^ ^^i^?f?[ '3ii<nic®f '5Rc5R?j| 




















CTl1%?lTsf I 'QC?I^ ’TSRT if|1% ^ ^ ^nw, 1^ <U<1^,I<I ‘P^IC'I 

CT§^ C’lhiRfSc.'o <Me,'o '55^ I (£1^ ^(,ei<p(S|v!9 'Q <p»i(,'»si 1w I 

io.8 RI^ *(?rc?i?wRi 8 

iP)l^ lii?* *ra^i? tTPrluR^ ^ 'QtfiRs^ ia? ^tsri ^sif^csfc^ ctH ^*<T ?5c?r 

«l»(jhj ^!«<pI51<p RQl>ill er‘ic<p ^ I i£|^?. 5« '8^?lf%?, iSjiU >£11^ Rc^ 
stalls I 2f#n® R% smM 3Fm £*1^, >£1^^ WT -^rm i 

i£|'OT?r <p'0'8(,»i| tSfl^l 35^|(,»i<i ■^RI <p's<pt}Rr (,'Sf|'a|?{^i(,*i<i <pw, 'SIKN <p'o<p®Rf 'R‘?i <pw 

I (£1 Rolw iplsi'owlt^p '^itn I 

i I 3Pm i 

i£lci5it<p (?^ c®ft^ ’IR'I'N ^ ii'a<i>l'g i (£|?t c®f|^ 

«?C,'S| I 

^ I 5,^|'SiRI«t?i'i> <pwlPi'» ffRr s 
i£|^ CSf|\^ ^ 

O I 8 

'flfS CStl^l ?(|c*iii C^H ^ I 

Ft^ Rw(.<i CT ^RTRiRf <iJ<q«?!'s i£lFRI 'SR*1T F^SFSM FT^ ^5^ 8 

(F) 

('«t) c^iRf >£iRn& 


(^) ^rl^ ^ 5^ ^'®jlR I 

R% *(1^ FR^ R% ^FCSI^ FtF <J<I^|£I FF:® ^ Rcs^ c6%@T F^oF^M 

»f1^ 'QC?I%^FR'5f F^^FR^^ C'TaF'^jC^ I 


'sNH ^F5 


FtF ‘£1<I'^ 

FfF F?It F?t, FC^ FReff FeT 

C®RF CFFF F^ SB's | 

CFFF, C^IRf i£|Rif, F^ICFU, (5t*f, C^®) 
^RWoiPmN, PiRio^p'iJ, 55 ^ ^fjIR i 







^W4C3lvb Pi<lH 


io\o 


io.(? liRf Bt^j ^(,»i<pdilw R^|i>*i s 

• ^(.'i<plla<p »(N(.'s CT *flij (Tfsirf R(.<n<p(j5l« *nij?T 

I ^(.®l<PuSi®'»l^i?, '4T^ ^511^ 'QC?rf%l ’l'^iR)t'0 «w<i^'a '5^11 '41^ 

^Ciei<q»(j5lv!9 '6Trt^ f^W?! ^*11 ^5114 t''!>R 4^ ^ I 'STTl^ f®PtC4 '®Pl(.?) CSfB ^pT 

(Pool) 4C?f i£|4^ ^ <)j<l^l<l 4C?r '0|R)9'a> «rt^ 4^ ^ I 'QwR«, >i|<r 4tc^ 

4t^ «rt4 ^I^\0 41451^ 44f 4f6l^ 4tCSf 4IW® I 

• f^fN ^W4(Sl^ 4 i¥ 'Qr?i%^ <1^#C4 <ij<i«! 4 ^ 1’UPi 'QIW cvUmw 

CI>C4 ?rN1<I 4tUSf ^ I 4lU5 4t 4%<SfiT '8 ^tlt?StC5R CWf 4414 ^ ’ttliir, i^'eM 

'0(S|l^«»l (94?. 4C?f *ft^C4 '8 <M(.'® ^ I 

• ^c«i4<3il^ ^‘»I4 ^ csrSisf ^ 'ai;?ife^ 4^5 i 4l4i^^ 

1^ 3Flt4?r (?lPtK (THT 4 4tc?l% 4t^4r< a|f4C?lT*14 4l4T't ^ 4C5r ^54 44^4 'SHW 
wUhi.^ ^ ^4^ 4Rf (il4f& 2tf4C4*14 *lt^4T '24^ 4i3 I ^i?I4^t4 4ti?St (4%^ 

*f1^ CSttC^ 4^ ^ I ^W4dalt4il 4:4 ^W4CJ3I4 (C4- 

4f^) vil^'W t5»r 4^ CSftC^ C4CII4?^ '5^11 

• ^4?r Chic'S*! C4C5 c®rr-4^jgltsfjr tj«T4^i4 4^^ 

4tf^ 4141 44 ^¥1 ¥WtS?*r csral¥4 444 4W® ¥¥ I ^5n¥41 ^W4C!3l^ 41^ 4l¥41 
4? C^t44 CSi¥l44¥ ^14 4¥^ I 

4t4¥ ^StTfl¥ 4§ (140*18 'o(|<|<l‘1^'8* ^CeH4(5l'b 4¥^ ^ I 

^!?I4(Sl4, '4|J|^1>|P1?||»I ^ftihl 4$ CeftOB¥ C4C*1 4W0 ^ I 4¥44¥ 4? C^tOB¥ C40*I 
R(,“1<11441 f¥¥¥ 4^, ^(.®l<P(jSi'!9 P(4lo*l I 'llS<P 4^ 44 ¥^4 ^^T4l5t4 l¥^tO*T 4?104 4 

444 4?^ (?ra¥t 4^ 44 4, 4144 4044 0404 C4l^ 448 4t 44 

4 I 4lt *ftl^ '©4®'! © tC?14lSt05?r ©4®®f 4504t^ 1^ 4^, 4I4t ©4®®r 4^ 

(TSfl^ 4S¥T¥lO¥ I 


s(*|^lHt-io 

4f%4<[^2t?[ 

i I 41^, 41^, 'BI^ i£l¥ <5ff 4^ (?T*t I 

^ I 4l^, 41^ ^5^ l¥^ifw '4<^ 4^pn0¥ 1^1415 4«14(5I« '4®! 44 4^? 

© I ^(:«i4(ii3l(:«9<i (3^f^R4l>i 4?i (Stf^ ^(:«i4(i3l(:\b<i 4¥ (^ i 

8 I <P1«5*( 4Jl¥®T 1^4° 41 <Pie[»l 4Jl4f '^(,<n<P(5l'» 444 # 4414? 
a I IPt^ ■^? 4t4 '^? 





:»o8 


'h I li^ <i3<i^vo ^ ^ (^ I 

S I C^R li^ 

br I (3f®l 'Q^?jf^ C^ IFl^Wt ^TW® (7f^p®TR RR C«T^ I 

eft I Rj^fl ^lc*i ^c.®i<p(jSI^ ^(.<1 I 

io I ^cfii<P(2l^ C*rrfw ^c®i <P5ic^ "^5^? 

I iPJl^ I 

I ^87:?rf%^ i£l^ ^{,01<P(2l^ R^loi C#*H C^ I 

i'S I ipjl^^^k«ili>il I 



wlw tiPto 


»|*^C^ll|'»^e?lt*CT •IWiiRl 

TO mm% I5*w W itflw R^Ih 4fl» ^ I 

».> «av o<ftR^ I <« <WFr <NR (wi^flPiw l^qff o(f5|OT ^ ^ ^ I 

i. ^IfenflvT (Bntt Jatnt) 

(^ 'TOt >W# tlil?t (Square edge buttioint) 

(I) ) »wHp ft ^ ^ cmvt (Sin^e V Butt joint) 

(•t) 'WVI ft (Wt?t (Double V Butt joint) 

(q) iiftll* ^ ^ tm<9r (Single U Butt joint) 

(a) «ppr (Double U Butt jaint) 

<»W (Lap joiiit) 

(T) lift© OTt^ (Single Fillet Lqi Joint) 

(*f) isw (Wlspt (Double Fillet Lq> joint) 

(*0 16-(Wl¥t(T Joint) 

(■0 (Comer Joint) 

(i) 4*1 nrt9t (Edge Joint) 

*IM (WPp (Plug Joint) 

SSA '•W® MlV 'I'llvVJIIt 

(J) ^WlWt 

4Wi6 OH?! 



ft?: y b "^IlRr 4W16 (Wl¥t 



io'jj 'snifet'sol^ 

('<() CBfl^ 



SINGLE-V BUTT WELD 

16af: }*A OTI^ 

(»f) (Wl^ 



DOUBLE-V BUTT WELD 

fsai! Jfc.'S ^ 

(^) WPSt 



SINGLE-U BUTT WELD 

1Ba(: <».8 CSiT^ 





(e) 



DOUBLE-U BUTT WELD 
ISaj: J».tf v»^«i ^ 


(O ^’tc^ 

(^) j^wiJ >if »nH csFl^gt 






'SCHfel C6t|C^< 




((^) (iPSf CB?^5t 



(<!>) ’itnc^ 



Rl^ «W?r '8^^ tBHi'w «lwNc^j 

i I 

(f|^ ■n»)'o(,»i CTO»f^i& ’f^s (?R5r I ’TPtbH «Hl%i^lOT?^ 

I 

(^) ^Ml?r ^ cBft^s c^m’i 'if^OT^r ^ c’l^ csfi^ c*t^ ^ i i.'b (viPiI>li»iii 

^ ^ ’Itfe ’1'9|1«C'S 'ecilfe^'^ ^ I 






























iio 





C#) ftCW 1% ^ CWl^H ^ 15|15|15i!Jl«M rtR 1%« RftPliJiMfl ^ «Ri(fl *||^ 
«c» ^ wW I wWfl'*iMCT»R^'wf1Scif prt1*i ^iDul I 



1Baii Pliii'i ft ^ mtvt 

O'!) ®wft ^OTftti OT ctn ^rasw^iicBlrtif ww ^ wW^sft^wr I’lhlirtw s> 
^iP* dft RhRvt« ^ <il^w waiRn^ew ^ wift ^ i 


Gmosre Angle 


























catlcv!?4 


C^) 15[m ^ ^fBiww* w is» 1Srf*ifSI5l?r *rtw 

OBft^ <U^^vs I ^TPTlBRJ 'swfet "^^C® til iRIPRI OT^gt C^ ^J^fli'o I IBai 

CBFnpngPT^^^^ I 



Face 

_ 


ISUf: c&*^(^ Pl(,^ ^f5 

(i) WI ■’i^ ^ c^l®t S I^PlPlul'S CT «5pc^ «rt^ 'Stsfei ^iic® >il CBfl®t 
■2^^^ I t£|1&® WTRr ^ Cl!|»1|ilt®C4|‘1 «ai1%l Mitn'i ^ I CT^ttPT (W^?1W 
^ *li^wl*f '®iIC® PT’*I1C*T til^ *RIPR wlvipl ■^1 «ilw I (.»rl'!fl 'sit’f '®n^lwi 2®ft 

Otic'S ^ I 




1Bai! 5*.^® ‘^’ ■’l^ ^ OTP?f 


(^) *IJM OTI^S 

tiwl^ *11 ^*Rr tii^ *11® c?ro'l til '®?it ^ i *frtpH slif^ cth *lfepi tii 


































^ Piw*i 1 w ftftfiiShr *1^ ^wvr 'll «i^ OT«Bt^ I 



('^ wn cmvti Rtfl*i (Ecv «H Vi ^ w* *itti I 



fNii fc.sv wvi wivl 


(«) ic*4nnpii4^*imf ^t*R^4^*nv>9‘^3twv*R7EV4 ) 

fliPifflJBr <11^ Hi'HwiM 4 •iiiikot cmtyf £ffmt ^1 ^ < 01 ^ em*vHi *5 

4^ef 4arv^^, cntvtvi» 1 ift’dwt ^1 

^•|;n^«ncBv1b' mvr%eft^nv^vq«T'ft’1B' m^'biA'^nv^i 









OWtOjpd 





W cwW 

(•)^tf c«i^i^ «ovivtbAn *ii i 

^l^'^fll tWW ^*1? CT(l?f ^1%«W «6'# *IIW I 



ts^ mvT 

(^) ^ <iiW I * ftPlWhi ^ ^ troi ^ 4 ^Ivt 4 *ii» 114 

ofl^BT dWi*^ i£T^iPir^^ I ^ flUfli’'ii^ ^ ^ I 



liill: 4QF m^r 




















:>^8 

i I ys<i»i ‘^’ (.'stival 

^ I C^ ^'SPt'^o tJl^^ 'QC?tf%?, <pot'o ifl CStt^ 

'S I «l«Fo<) ’lHapr c^ csfi^ '^? 

^jr<Rp«2|»f 

8 I '0|^»i ^5C?T *ftC^ 'QC?rt%?. »n^ OT*f I 

(t I '8t:?i%?,^ ■^«lc,<i SniR'si*=f I 

'b I M.C.Glror'^ wWH'^jr? 

2Rf 

I c^ c^ R<((,<j«i 1%f% 'sc?i%s. csft^ '5^? 

ir I 'sc?i%?. osft^fa cgf^t i£i^^ RRs::] csfi\^'^Rr ^ C5r*t i 

<> I RI«j| GStf^ 'Stilfe?, CSfl^tSWRl ffejl 'o|^»i <P(.o •il>l OT*f I 

io I 'st'ij i£l'^ i£| ^R*(t 

I t<PH *I<1C.*1<1 'STTl^ f*fPRr '8t»(j Pit®?®! i®’ t®t|\bl I ifl<pn5 ptsf®i (,'S5?|v»l<I ffe^I 'a|^»| 

'Slt'^ (?P%3 I 

I >^'o|c<) 1^’ W '^? C5(t^ ^t^raT*^ <P<l(,'!) '^I'olw 1^’ CSfl'^ ‘Pelt'S '5^1? 

i® I 'QUl^ PtC^ ‘lilW’ (^|W[ ^5|f^ 

i8 I Tj^ *rt^ i-sfCTO i8 PPPUh 
ij,Tf cror PlPPitJl^i 

'OTT CTO (t PPPUltl 
8< CTO 8Ct PPPlJK 


WM (.4H (.'SjI^I twp '^RIC^? 



C®ft^ ^^Rvo®i ^ e®f% 


■JT*!^ *il^ '^ttc's^ 'Sfc^ tC*F^ *iHc>i*f 0®^ ■^ft '^s?rc®r c^R(S*pt 

(Penitration) ^ ^ i.<f RPiRjul^i *il'g(,<p '81?!%?, <p?i(,'o tStl^K ’TI’^C'H 

Si'S'® ^ •w(c‘i8 &‘it'o *llw, 'ow 'Jj PiRRulii wPl '>i*p®i 'stw^i *tH(*i‘*r sis'® 

^ I SH^ ^ WC^T c^1\^ »rf^ ^ ^ CSfBBT C^ 

^rf'QUl^ »l'@H*il I 

c^ csftc^ ^ RmmI ^ c^ '2^, #t ai^tc^ csft^ 

c^ 'Qt:?i%?.'^ ■^jc^ ^'®jiR I 

1^ 1^ ’tt'STrm 'src^i^s'stil^ ■^n^t ^ 

^ ^ ^o«tiT ^ s|^ ^ 'otM ^ ^Tf ^ C^ 

•Tf I ■'j^ ‘)l'gc.<p ■'IM’tlf^ '?P*fr5t^ 'QI?t%^ ^ I 

csfi\5 '8i?ri%?, iii?r ‘'TNOT*f i>t^ '^R?r i^u© ifi'^ 'sc?i%^ ’ii®qi.«in ■srwtPT 

(.*(i®it<i<p #1^ I 's'olii (Filler Metal) '8 '*la^c?Rf aflw 3ll»lHj ’lOT 1*R?r <^1 i>l^ 

i£l^^ ’3^«f (?T?I '5'^?, 'il'SR^ 'sc?if%?, ^ I i.<t 1^ *lt^ 2|^ 

■<P<I(.»1'8 '^s|ig FSR® ®rR?r, >8 'b 1^ '8R?l1%^'^5?R® CBfl^ '®R*|]^ Si^ 

^(,<1 I 

^’|^'a»«|(.<l 2|^ ^ ‘P'SK.'i CSfRf ■*!% '^(.sl<i'8t*i*p ^ CSft^ ^¥l<f ■^'sh'il 

«t1^ I 05fR^ ^W*lT w ’Hbpt fi|^ ‘iRS ^ I (ii'StRfT ^'Slj CT, 

^ ^ ^ ^ (?R^, 1%, 1%, 9m ^^rmpu 

t6>(«p|R?,'^ ^®j|R I «IR CStI’? sisl^n '5^ '^W*U '55®!!- C*f5c^ ^TSTR ^5f«Rt C^t^ (3«tT 
(Line) lil C^ ■s^l'ifU I >ira letR'^i <£11^ wR^p R^l® 

'aiR<il4^, ^ 5 ^®^ sic.®)<p *tHbf*f 8isR<i ijlt ciirsf '8c?if%^ '^t^ ^*fR WT 1 

(.<st|v;ph ’ll'^GtH «lsf^ *tt5f^t*il 8 
(^) 'Sfl^?, (Grinding) 

('*!) <pRPi?. (Filing) 

(*1) fpf®!?. (Chiping) 

(^) 'sfl^ (Arc Cutting) 

(®) ’UPT (Gas Cutting) 






^ 501 ® 


(^) wPlt-i '^sll^ (Shearing) 

(^) ’tl'Sf^rt '5n¥ (Plasma Arc Cutting) 

(^) (Gauging) 

^ ^ ^ I (?riR ’Um 

<p|f5® ‘i!?! ■’t^T <pRPi“ '5r®W ’t?r <pl5,Pi?, <P5il '5!?f I 

MKct“t 4!H?ll»1 ^J^l(l ^NjI t 

(^) a||^R»n'^g 

C^ ^ *tC5 afl^l csrf^ R(.»i5, I ^s¥ ^ CT 

ef<!(.<? •il«l(,*il, (>«l(.»il '0|'qRs||et>i<p (TT^ft^ 2tC^®T ai|^'o|$i <ij<i^|<i '^|iSf ^s^rf iftC^ | 

('»!) Vl^Pl^'^8 

csfl^ (£)# I (?r 'sitc^ %*rf w (?i1^ c^*f 

*p|^®i f^c?i sj<g'o ^1 '5^1 1 

■%& 7(1 cst^ ®t<i(,<p ^Sqlisfi^p %?i *p|^Ri?.'^ a|^ ■^nrr I 

(«!) i^wg 

csitsi isj^ ^e, c^ 'srii^^ tft^ CT’srtji? c^ csit^ ’Tf^bi»f ^ C5r«rn?T fSf^s. ^ 

»fp^bi*f s|^ <p<ic.'® ^ I til ^qiRitvo c^t^ Btstc.'i'si 'sfWiTr «ihl'!> 

^ I <p'oc,in ^ «R*t]^ (?i s(l(.»i'g csf^H '<p|‘iJ(.'s ^ (?r '»lc,«il'alt<i ■snf¥^ ^ i 

■^5<rRf ’lit <pi^Ri?, i 

(^) ^5|1^'^lflK*Wil^g 

^5(1^^ '8^?lf%?, i) CWT C^t^ CfTSTlt ^ (■'!>»iR '^>1^ ■^tlTT I i£l ’1'^il^c.'® •‘MUN <p|c.<i(.n3<i 
’riwK 'Qtfife'C, (.otfi (.^Pl ®1ICH <p|iJh <p|(.et ^c,«i<p(j5I« <1)<i^'» ^ 'iH ^jM'8 8 

I^PiRi'uio ^ ^:Q?it ^1w ^ I 'scgfe^ ■sr® ^'^il^t's's (?(f5t *ii^ <p|'5t'» 

^C«14>Ci3|^ >21^^ Tf ^ Stt^ ^ « 'snf^^ ^W<|iCJal^ 

<po(.'» '5?r I 

('^ '®ifii 'o(l'^ ^IfUt g CT •^»i'» '8f(.<i<i ’iHi.iri <iin>?, ^sN^t *lTt^ 4lfi>?, 

’|qil«(.'s ^sfBt 'a|>qR*i|«t*i«p CT*!^ C3i5tf5|?rl^ I^c.<p«i 1^6®r, 1^5®T, C^®|, 

(PT ^ ^ TTRf I <il 

^M-^diicvbti 5(1^ %?r (?r ^ ^ (pt ^if^cstcira *11^ ^ 

I 

(») *iii^ «i^ g 'iijif>ili5«i»( ’iTtipra csrf^tw ^5(«t^ ^ *fi^ 



'Qt:?iw '8 atsf^ 


(5) I^RfRl t»)Rt*i wtU i '5i?i '^<p(.'^<i *il^t<p W*|3 R?il<i ctRw (,<pt58 csji'ii ■^lc5T?r a®'$ 

^ ^ 0^ ’lHi?i»r s|®f^ ^ atl^l 

c^ <ij<i^'® '5^r I RRji <i<p(.»)<i CBfl^ 'ad^Rn 2 )^ •mc's ■'Ei<f frar 

c'r^tPT'^ I 

i^.8 *tt<bin g 

*n^ *lHc^ si'sR^i ^ii:^ JilS<P'»|t<i CT 'ail»u (Lay-out) ^^c?! c^Torrf atwl^ 1 

• ^ ^ ^ OT frosfei ^ fsm ^ 5I1?;?t 

^ *ft^ ^«rr ^ ■^51^ ^5[iirno ^ 1 ’«it ^ 

®I&'S I 

• ■sn^t®^'^s?n?r^^TO w<p1u i£|'^ '8t'q(,<p '*l'8»'»lw *tC?r I 

• «it^ (£1^ ^ <m(.'s ^ l 

• ’UPT?^?, ifl? ^PPr 'QC?I%^ *P1®PT I 




^if^ 2t*f 

i I 'alt'iNw (.'srl^l'g s^ ^rt <P'SIG«i W ? 

'01 c^i^Br 0«R<i (.■'pH R*)?i R(.<i6*^I <p£I(.'!) '5?i ? 

8 I I 

<t I csti^ ^*tT 'QTir#n:«t c#t sf^rs ? 

<} I CSfl^ ®t1’^t'f*f 2|®f^ J1xs<P'»|«ll?It (?P*t I 

iJSstl^gRf 

<\ I 'Oulc.sT'l 8 Ro'O'l 'oultorwa 2|®f%?r Im'S tw'^sc?f (pr*tt^ I 

VI «rl¥, ’UH 'Q f^?ic?ra ^srPrlf^ 1 





yo.) *wlfe?r ^imwi #fli i 

flcsftsw ^!N1» •Wfwim -MW flip<T^^®«Wr «ft*r '»ll4*H +M 41*16 I 
(»)^(|CifV4lf% 

rtMt¥ I 



^rf'W ifl «lHllWH *ll4w^ I 
















(fr) tol^ 'SCTO^Wt I 

(to) *(l? * 















(V) 

t 



i<a.^ 'SCfllV'^ *l'fc(^ ^ t 

«li1% 8 *i<tcir 'soreRiw c^im i ^ ^ 'snifeiOT (r»ict5 

Hut'S ^Iwplw ^t's ^Itw •'IHO ^t's *IBr tsHt<p <1^1 ^1 <il« I 

afs^ ^«Rf ^ ^’Sj, ^5»r «tl'ol« liRi 'si%T ^ 5®rl^lR 

I oifBT ^ ^ HKcnH ■^?[C® *(?P5 Rt<qo»(| 15 r,»|®T '®1^ 1%’ 

*^5’ 'sIn'i "^5’ ^'silR 'oil'^Iwt's Hl'CtiH fils's lilt's I 

^W^(jSl'!»y(^»lU ^I'b RnfM 8 WCT?l ^•fl‘C'(|H ^*Rr 1^ ^ ^S(|^ liRI ^t*l4CBI'b 
'SC?i 1%?, ^ ^cvs ^ I CTf5t CTfBT v-i^dilMs Ht R*«il<i W 

*|,'«pc'55i I5H15I ^ ^ ^c«i*tc 5I« RHfD»( ■9<ic's ^ I ^ OTCH i«fBt^ 

^ I 

^l^l'sif^ ^RTl? ^nra *(l^ ^pFC^’HW «ft1*ifSrBl? CTlH^*ra mm*p*iw 
^ c*l<Ptiit'BH ■^Tt^ wl'iilv.IS '^, CSlfBTi5W<f C^OII ifl R«»l &c*l HT I 

4lM^»yPl''ll 8^n^ 'flCafel liRf ’fSW 4|M^ 1^<fM ii|?^ HTPf 'flCSfel liRI '’fsi? 'PNT I^HTm 
'S»<it's Picoii R«i<i®'PTt Rws*ll ^O's ^t'S I 

• WSR ’j<ri-'^s ^ 'snra ^tvs ^ I 

• «raCH? 05^?t 'SCS^ Gilt'S (OTSH ^ 'SCS^ gilt's (ST 4tCa^ "IW 

'flora N»<1C'S C50r io% C^ «plwv »ilt*t) 

• 4® Nilt»ni ^ti^tiib ^ ^'sjIR RwsiI n»IwA>/ 1«Nt 4^ 

^ I C4lH *rt^C4 'flBlR#K, ^C'S ''sl^ l«(fl ■pwt R^lsi 4^ OPIH8 




























^1'?^ •Tl^ 


'srt^ 1^5^, ■# ^srlrra^, 



^5|%5l^lifl1%^ 



ht-V'l, (.»)lc,*1'=1 CS|^, 'a|j|»lHHol»l, ^'SjlW 



1^1^ C^ <p|w^ £|c^i«r*i C^rspTS 


c5R«i -b* 


^t«i5»(5lw ^W 


io C^lflr 


b- C5|% 

i(fo WPirf^l?! 

'Jj C«lf®f 

\oo '5Bt^if«Rt1<l 

8 C«tf^ 

■^(^O '5[JlTlf«|TI1i( 

'b fi|Plfv|l5N 

vsoo WTs|f^l?n^ 

\r |v|Rf>ll5H 

8oo WfsiPRlIif 

J9.e fWplPj'iSI'Sl 

(too ^5Uts|f^Rll?f 


^Bjl^ <^\% 

1^11^ ^5ji^ c^TTf '5j|(^^ "^5^ I ^ t’l^?r fifFQ csft^ c^fw ^ 

'src<i^i C^ ^ I ^ C^ ^ ^6j1^ 

I ^ RPiR'51^; (? PiRifi|'5|^ I 


















• ’'llS^P w|t*l *HH'® I 

• MIDI'S w|»(t'® '5;w I 

• 'S(lc«^<l «l^PlRulwfl «q>l^|<i>|i^?w®'5iR’ I 

• (£|^ ?t5f "^smi *iil ^ »sR5i& ^ ^ fiW^ (Slug) <SRf ^sdwt 

*l?f •i’i[}»l nH i»HCi'® 'S|'o|w 'SOTO liRr ^l®F C“t*l ^5lt'o I 



CTPH •>i*ic'3Ki ^iwt ^p*nwra «f«Pi ■^iPit «t8l^ I 'scafe?, ^ic»iT 

«iij^^5i%«lait«R I 














wQwH*|-S 


S*if» «*n<. Rmifl to R^in ^?r 'swtw, ^iwt '^, ^iro ■’iftr ^iicta 

^tPi^djlvj ^ RHIIh to Rw '^pin tiMiR*^^»RI ^Ifl I 

4uiv m*H/rWt HAd^s 

PiPfi '<h(I'¥H»i 'BiHi’it RWi ^lt*ifl ^ RNlfl TO ’l*ilt» ▼Iw^/ 

ft'tl Pi4iM TOW 'S|'iJ'(lfl '<ltflftn®lCTt'^^ I 
IJilT «aiwTOit* 

“Bll^ ^OtoIStow^ toot 5(t ^ ^Ilffl TOK OTMIV *ftlt OT)V ^ 

■^iTOlOTCWl^tstTOfTOt OT)v,5it^'aaTOTOt^^'«aife,TO*tra’wtOT^OTl?t^^f»lar 
'I"*l4 WIW ^iflB ifllTOlW *W Vfl *llM I 

«iiVTOh Tp^^iTOr «Bl^«OTt «lOTt -sa^ TOfir TOT «cfl^ TOt '(t*il& ei^ 

'fl^ OT ^*15® w TOt^PROT'Sa^ TOC®*pP5TO I 





(a) 


(b) 


*(1TO ^ apt ^OT ^.OT+tBlcM w aPf <it*(w tos. ^jIprt ^tn^ifihw 

TOtOT aPf 'SU|*lPHl|fl ^iM^i »IMOT I *fl fiends ifl^^CTOTO^lS^TOPl^ CffTO^iSIOTl 






Cw5»ri-tif, 1^, ^ «-%, 8-1^) ^Ht8 

'0(<I'S>I(.1 <1^ C^ I CSft^ CSff '0(<1?^H I ^SR^tC^T W 

'fiUTi^Rr ^(.®i<t'(2iv! 9, t^tpR ?i?^K?r *i?r 's 'oiwi csa^ ^®ft5f5T ^ i 'oiwi 

w sram cstic^ 'swtiH I c®ot 'Qc?ri%^ ^ i ;£i^ ;£i^ 

'0|<)^1W cstl^w 'S|ll5<l>lwl, ^W^cSl'b bHHH C^®f '8 «lt% ^ I (^ 

Rjfj'o^l '5^ I ^5tM CM® -’jflt'o RRjjj CM® (Tf®?!!? ’I? C#^ <l»<lt'!) ^ I 

W ’fl^’f CMCC^ cm:® >i|? MoJlf^ I C’# CMC'P CM® C’#ifi»R ’ift^'f 

C^ ^ ^ I ®1^ C’# CM^ CMC'?^ 'SC?lMC<Rr M® I C’l^ CMCC^ CMS 

'aC?I^IC<M M® WW ®m TiWR %TlW®t Csn®tI?RS 1 F,2 F,3 F,4 F M®lW MMm Rf 
^ ^ «ttC^ I WRRCMC^ CMg 1 G,2 G,3 G,5 G Rf 6 G >^1^ 

'a(Mhl 'olHhl lilMat MTR ^ ^ «ftc^ l 5 G 41 ?f 5 ( 5^1 

1 G,2 G,3 G,5 G RMSf "SIH ®lf®aR ^I ®l^'SC?IM?I CM????! ^'SR^ReM 
''lI^<P ®*^r ®thl ^flM® I MRR 6 G £ff® ’'1*11 Mm CMW5?J CM2I 

CM®Ml?RMT<^C?tM I 

1- G M JPlfiJ 'si^ltH* 

4 ®Rr^RM CMC'PM'*«tf^®R^fM?IMf5^MIt^ I ®RrRJ®R^ C*«tw 

CM® I '<p|^<t«t<p R5[®5r «R^tM C^ lil CM® C<i®M ^ I <p|<<q<a(,<p ->ilX<p'»lt<i 

R®5T C5M, Wt®M^^M^ ® ^MM^I® CM*t 

® ’tf® MMM <£\ CMC?^ ^'M® RR ® ■'I^TH 1^ MMSI ®RTRT ®R^1I?R ^pRR 

CMC'g^T ifl ®R?JM CMC'?^ apfl-Rjjj(«v5)R M?r I 

2- G/ ^erf»l*l 'SRK.H: 

2- G ®R^RMs Mt’f CMC®? itRsr^H HCM? Rc<IHl M?rt ?? I MtC’l? 

MMR*f MfBMMt ?? I CMC®? CM? >? ®l?^Rl^ |Flf& M?^ C«tC^ >5?^ ?sfl? I 4 M?^ 
tCR?siStC®? CM*t i??^ DHHl? «tf® 1^ ?tM35 ?? I %R?5?ttC®? r 1^ C^Mt, rIIm M¥ CR?«?f i???. 
rIIm M®R1? Rf® M MM RRR 3#-1?5 j 1® C?M Me? I M¥ (Ml? MC^Wf® C# C?C? Rf^ 

^C??»dil® MRRt M?1M C?fRC5*R ®nMl MM I Mt? CM(3?? CM? C?RcJa»H Wi? I >? 
MR^IC?? TJR RRRIt R^I® MMTtM?? ?t?t fil'oiR’® ?? I M? MCR RTiM M? C?fMS*R, 
Rtsfeft, M®l? Mf5, MIR ?C^, MR ^RfRR 3i#-1?5jf® CRM IrC® RtC? I Rf^M 

RMf®, ®ratC?1?f%r M^RR ® •»iR<P'®lc.<i '3TR Rf?Ml? ?1?T apf^-Ri»f®>MR MT R^ I 

3- G?T^®R 

i? Rlt? Cefl®C«l> ^ M?^ MfBMCRt MTI ?%?? M®CR»t fi®f® ® 'SJlM 'SC?^ 

CRC? ^ 'SRfiCR ®lf5MCRl ?? I ?f ^ CR5 CMI??? ?C?C5 I 

M^R CMC®? M? i?? MMRT ?C?C5 I ^CR?R^t®C?> Rf^ CMC? C?C? ®R^ ®I??T RlR^ 

tCRMC^I® ■PIRM ?s?C® ?? I ^®?CM? Rf^ RtlJ RtMl?5<R ?I?r Msllw M? I ^RR 





’tit’f csfti??^ sm ^ ^ ?5& mif? 1^c»m >i^!)4v!)|«i air?rm i ^W4d3ic^?i (?m, ^ (?r?.«r, 
^c.<n<p(5iw i>i®i*ii<i ’if^ '®?F^ ?5c?r I ^jpT hHH (JNt OT?r i >^1 

(?IC^ *1%?! ^ arstfw (?RS^ *11^ aft«cii»f >I»I<(|M alf^ 

«rt^c® ^ I srt^ ^tc^ra c»tw ^tvisr^u ^ i <n 'sk'S^iw ^sri^ 

4l^, <il*m^t, 'ij|<p f^«*IH, 'sif«R'8» *ft^pi®r ’sf*(l ^'sjIR lipfS-Rjjjl^ Tjt?r i 

4-G (wl'SWJs 'ai'S'^.h) : 

<1\ «r^N^ *1%’!^ ^ C’lt CSfl^ «(9t^ elites 7Ttl??t CStl^ W ’Ttc^ I 
^Esf esft^ (ji^Tif '5T?r I %5? ^s?i 0^ (W?n^ ’I? c^ns 

c^rsTit '?rm ^ I ^®tw ^ ^ 6-G I ^ 

C’lciS^i c^car 4-G 'ai^'^h 'S'sRrc?^ ''sr^Pt i 'fl '0(<i■ 85 ^ 1*1 fS'S c'0 esft^^ <pR»i's»i ■'sr^i^t i c^H 
vSIR^-iflR lil '4R8(|W OSft^ C^'SRl?r ^ ^ ^ ^5R^ C^ C^TSimf W5T I 
C’tCS^ ^ 'S«RC5^ 'SRtilM (Rr«f C^ 1^ ^rfsTI^ ^^R ^5R^ ^ 

^ I <£\ OSfl^ (RC^ Rt«l1^ '4R'S(IW ^ I (RIR:? C^ (?f8Tlt ®'lt®'t 

RWlTT ?N1iI SHRm Wot? I atlRm I ^W^CJjIt'b? 

c^«f, ’3n¥ (?T^«f ^W4(fii'!9 "spRi? »if% ^5i^iR»tTR51 ^w«i»(fiicv!s5i c^«r ?f ?Ml?r >il 

^5R5R C®fl^ CPTSRT ^5|7I^ I ^ ^5R^ Jft^8Rf ’*lt^ ?M I 1^<1^I^5R5 

■5R@Rtf? ?T '*1?^^ ■“ifta? RR>J| ^1C? ^l'g><ei 'Wo? ^ <P'!1C'0 OfR? I 

'€re1? ^ ewtt^ ^jPlTs 

— ?SR <p|w^ ■*TN '0(|W| '^l?5 ?RC?, ^5ft?1? ?S??^ ^5(Rf ?Rt <pR»( ?J? I 

- ^SToTlf^ (Rpr ■^, ?T!^, litw ^ 0^ 

?f? I 

- ^(.«1<P(5ll.»« ^5f1??®f ’Kt? RW ?iiR I 

— ^(.'1<P(5|vb i>h*iR 'ai'ojlw ?R CSfl^ C’tC? CSfl^^<P<l(.<l I 

— RL'n'PuSk'o^i 'a('oj|R?s C?f^ ?iC5T CSfl^ ^tW C^R(5"I? ■?[ I 

- '®i(.'nl'»lw CW OT's ’Itc? I 







^1 3-G mt’f M'^f.<‘ WH 'iKtilW '4I|'5«1>IWI ^ I 

vs I 4-G ^ ^ ^ C^ ? 

^Rj^snsf 

8 I *U1^ iii?r ^ %c»r*t i 

(? I (Rf% vScilRs?. CSfl^ t<P»l*l '531 ? 

vb 11^’l'al^®l<P ^©fSTliw ^ '“ifkiR ^5® ’HOf? 

^HlS|l,*14 sta 

°L I vSTSlf^^‘ft’feWR^ C«T«r I 

br I ^ItSTSI aj®t% *ItC'»f 'QW^I'SC«1» ■# # WUs 

jj I vsrRs i<i?r <plw^ «1 t 1^ vsc^ifet R^l&i 'Qt«'Bl'9<p(.^ 

WH R*(?I'®OT| R(.<lt>*ll <P51C'0 

io I *ni^ 'SC?lf%^'^?lH Wn Pi^lo'l ^sc-vs '^? 

i;^i c^ wlcvim afs(lJT t^ltrsM ^ i 

ivD I 'Q'oi51tR« 'a(<l'8tl*1t<P *(1^ CSftU5<r ^®l1?r ^5R«t ^JWH ^ I 



i5^^swji?r 


i8.> 'etKl^ Iiw WlWlt«PH *!l*l I 

«ni«CTBii3i?r*iism^^^0CTT«W5nPi^w15?r'^^ cefnst'arspnr 

'5jf, "“if^ '^, ^ WOT ^l?f irf'cwRr 4OT 'Bwfin <iRr tfrli> I^piot fiMMi ^nl 

^ I ’5# '3C?lft)t^*fRl*P5 OTW<frHJ»M OT<lt^ I 

(J) 

(^ ^ ’I’R 

(«) «WI'4[^ 

( 8 ) 

(e) c^f%aj»|5T 
('!») ^wr«riifWtPtT 
(^) ^n^5fir^*fi> 

(V) 

(}») 'a®|?i»iJlPt< 

• ^f5*T J 

'6PI^ pfBTOT ^ OT’T OTBIOT OT WR "^PflRr I^WM RmTB' 4 | ^<fK 

*R 'SOT^ CTt»tOT5 WMltW R«Rt «C?W CTiftOT OTfS? «(OT 

TBtOT ^ I CT ^'f8»refn csw ot^ 'slww ■*8lcaff <sf^ ot ■»pf5«T«OTt 

^li®l wit RRl Rt, •iRwI-nt^l*! RT5JOTJ CWIW '3?JI, PI wll^t ^t*1 I 












• ^* 1 * 1 ^? 

^iW '6I?ro Csr^tWfT 'SC?ro ^wl^I^'olw Ple|CH<) 'oi'ohi.^ 'oi® ’PR I 

^ Cfr»IR OT, (RBH ^ RflR I 


Cracks 



'SC?t^ '?n»R ^fsrfS ^ 'a|'Oj'»w c^ c^ ^TSRf tll'g*!®! 'ail'iJcxp •»tC^ i<|T;^ *ll'J»l(.ei<l 



'SC?l^ C*^ 'SC?I^ OT^IW 'a|(.»l*P ’RTf C^ C^ OT*tt ^ f^gWST I ^r*R (fl 
























i'Oo 



’(OT OT <4Ctl|VM PT *fC^ *!t «W ^iCT TW 




ln*dM|UJli or iMik ol Pantinillon 


«biR)^ ^?iRf ^pra ^pi^pdjtv# »tpr *inf ^ plu’ilt'C ^bi *iof iiif& ^vufttw 
























whurI5 « 


^'9i 



• «||Vhl^ I 

CT’T ftUSt '«ni^ fflTSlWfl *1l'fW“l ’BlPWS'fr ftslW CTd» C*IW’aiWfl+l® I 


UndftfGul 



Undrrcui 


Olfl'frUlM *1^ *|rf W, •iPl® 

D^^IMWarilt I 











wIgwH-i 


ivs;^ 


• s 

tfi?i w ’S35 ^1^ ^sppj^ sp^ ^ ^«?rt?r M>iciii3H csitro? 

tirc^ R^I«ap1^^ I 



'ect?»l#Ks 

»iliiilI«R'8> 'snro c.»(»H ^r*l*T ^fc*r mw '©k^ 'o'sl^i •ulf^ ^l*i i 



i8.« (.Ktlwluil S 

^lilC^I 'awfci ifl'5 tnHurfS *llra, CTSR <p|wv lai'^ wk'^et iq? 'siH 
^ ‘>m, *(t^ *t%Fi?i ^ cBfnsm ^ ^ <m, 

iq?^ OT cvUniiii -sum cw ^ ^w^uSiy# ■5i®riwra ^ wr, im 

V'i'<PtBk'» WIT <«IT^ l^lRICs^ iq^ ^ ^'sjlPt i!Ff& 

OTir I^C5l^1^fiW?3Ffl}?5|®RT'^«t«M^B^'^^iPrT I 






























ivsvs 


*2ptN 


<p|'5i=i 

i 1 efW<i «r??^'>i5it^'!i ^ c^ ij!>'o|, ^5r<H IVi 

^’St^T ^ ^c.® •Tt ’fM ^\(.^li>(.*i5i ^T^RT ■^*s(.<p|fo® ^ ®IM 1 

^ 1 cerl^bl^ s|^f^ ^ 1 

«1 ^w^fisi'b '5Hti??l^ c^ ^)OTf 1 

8 1 ^W<l»dalCvb ^I^WjlCStH <SiK C#f «tm t'sjifw 1 


i 1 ^ ^I<P(,®1 1 

1 ^c®i<pu5l^b ipIcsi ^^®1| I 

f^viil'ol 

i 1 ^w<)>d3l^‘ c^K ^Ua^l '-Ol^l 1 
^ 1 g®^ 1 

« 1 W[t «fW 1 

8 1 cwsr5l«r "^*(11^ *ih<plw<i c^ '^irf i 

<t 1 ^5if% c^ '^TTf ^®j|R 1 


i 1 <J»lMC^<l C#f^lir 1 

^ 1 ®(l¥bT^ c^ ■^iit 1 

«1 ^w«i>cjiH'b'si 1 

^1'41'Sl 

i 1 ’iRviw c<if% 1 

1 ^(.'n<P(5!(.«« C^ 1 

« 1 C^ 1 

8 1 c.<i'^t»)uH ^^sul^c,® ijRol 1 

1 ’lf®(.® 'SC?if%i'^ ^®jlR 1 

^^Tlt 

i 1 C#f 1 

^ 1 1 

'01 Rw^tSl® fter bMlwl ^®ilR 1 


i 1 w vsRii^ ^(.'i<pual® 1 
^ 1 1 
^ 1 ^ «l1^C5 '31?!%?. 1 

8 1 osft^ ^ ^ 'siu^’?rt 1 

'8^ 

i 1 •9lw^ ^5|f^ ^ 1 

^ 1 ^t«i<P(5l® lil? ■^ji^ c#f 1 

vo 1 3t<)Rs^ iii?r 'sr?^ '55®i 1 

8 1 ^5Jt^^5rt% ^®J|R 1 

















i8.8 ^5Jt^'Q7:?rf%^ if|?[ (.►thifpfD'Si 2|^ 8 


^ 'S7:?rf%^ i£|^ i^l^TiSTm ip=1|ip«1 ^ 8 


iW't 

ip«1|ipe1 

TFfS^f 

'ST:?!^ CT5H CT5T^ '^fS^ OT^^Tf CT?f, lil'^?. C^ 

'a|C<P(.'Stt 1 

\5[^ 9|^ 

OT’^R;^ 'sptstRT ■^, 'qj^'n'Si ^ csfRffH ■*lf^ ^ 1 

*rl^ viM?i 

CSft^ ■^, C^ f%*R;^ 'a|(.<P(.'St[ 1 

%i|^'S| 

'SC^'i 'OI^'H?! 4^M, C'Stl^ *tf^ ^ 1 

W C’lPicS'H 

C®fl^ -Jff 1 

iflf ^\jR7Tf 

C®ff^ 'X^'R ■^, 'StM?! 'jkl'f 'alR) 'a)3X^<l ^ 1 

ttro'^'STTt 

^ Rf^ ■^, Rr^ 2R5 ^Tf, ■»!% c'i'«tr® 'ai'X'n?! i 




i£i^x c^ R<^R) ^ 1 

'S^ “TTIR?, 

csiRtRx c#f «rR:^ ^ cwt^ ^ ^ i 


i8.(f ^5ft^ ‘il'5 iZpl^^T^ i£|VBio»||?l ■^’ff?r O 

fSfC^ wr¥ 'GBlfe?, RRsjj C<Tl^ Iipn5>|^^ ’^C^Tf I 

i2t-(7ife^ CT«1^ Slrat^, fifn 'S fip<W>|M<1 ^ TfSits^t ^ I 

• s 

sfif 'fisfm«t « 3i*VT<i'»iw ’11%^ ^^5^ 13#^ c^cf ^ T[t^ 

3i'ii?i'»n<i ^ I 

• ^5jl^l?[ ■^yf& 8 

7[f^ t^‘i'=f's ?ifw ^w<t>cQi^ ^ i 

^5#^ 2|^ ^^5^ ■^, ^w«i>cQ(^ 's ^5#^ ^W4(igi^ ‘Si^K ^5#^ 

Mw ^ I ^ ^«t fm srm« ^ i ’itw 

^W<^(SiCv!s?l ^I^Ht ^ >il^^ Wl¥ C^?,«t ^ I 

• '”'lTf&t?r s 

-^r:^ Mfw, wt¥Mj wRi 's ^w<i»(SR5 ^ I 










































































































'5ft^ c^fNai# 'S 





• 8 

<IJ<I<I<1 <(>lMt^ 'Ql?lfel (7^ 'Q 

'^(.»l<P(iiil« 'Bleisit Wf, 0Sf1\& ^ '!9|wl'»lw '8 'SOlfel ?lHf I 

• aims 

'Qa1%^ >il? 'olwNw <llflsi>l'a <pIm^ 'Q W|¥ C«T?«t '^Kt I 

• ^S?Jt 8 ■^IS<P f^?li®f®t <P5ll, ^(.®l<P(5l'» I»i^|l>»1 <P5ll >^1^?. ■^IX<P ^5lf^ '8 

^(.ei‘P(Jil« ^isfRr I 

• '8^ «IJM 8 (X«(»l^ ^ (7T^«r C^ '8 t£)^ *n^ >1,-»111'4»IW 

<P5ll I ’'llS<P ^l«c.'0 ^C.®1<P(»iSl'!9 01=1*11 <P5|| I St^?n’5f%?r ■'iRw^l ^C.®1 <Pi5|v!9 «1J<1^|5I <P?|| I 

• 'sil^ra'a* Wt « g csptii'f ^W4u3i^ 

6l®1*il <M|, I5<P <P$)I I 

• %>IWt 8 >l'W<l'!>IW 4?tt I ^W4d3l«> C4W ^W4CJ3I^ 

6l®1»il<l R?)aC®f ?Nt, ^1^4 4lC,il^ 4?ll I 

• "^liBBr 8 ^W4(i0it\bi) 4m, '8a1%^ ‘A? 

'^lS<p'ok<i msfRf m«tt I i'sf 'skrf (?i5T 'olwl'oiw <#4l?r ma '5i»it'© '^ia i 
(.eti^t4 ■^ja I cmNt^mfSeT 

SH4 <MC.'® I 'src=T m«tO® ^ 4f6®T CSRffsi^ cmm 3pf& ■5^ I 4^ 4?tC4 '5ja I 




i I '8c,i)R>?, iipl^ <i'ic.'o ^ cm4i?r? 

I »l)l(.i£|»l i£W|R»?. <pIc.<p 

4 I 8C?(R»^ ;£pR><) I 

8 I iipfI5<) 4t3®t '^? 

<t lfM4?4^4a4t¥'SC?l%^iil4^2p1^im^mmc¥C5H I 

(4) 4lml? 4f& (’*1) (’f) 'S4|? »iIlPf^ iil4^ (^) 'oi'S^I^ I 

ijj I ^''1C?ra SpfStpm? 4l?«f (?N I 





'scgfei jihJMWiw ^»r?iWW 


t 'o|wm W<3^ 'sItN* ^jH«i I 'oiwiii 

W ^ I CB!lt^ C^ ^ ^^sjm 



♦105C -50C fiOOV WFr.blNR CAntr V.ipr .V 


flat s i.i 

wl^in •wH.'B •tfiw 1 

• wMIR 1^ 1^ Iw'sffo'w ^&*i'vual» wlwW -^Nlw c^ic^i c^lM c^wltsro (»«« 
1^ «nc^ I 1^ 5^1^® 'a(HI« whli><i witiH ^tTW, 

'sw 5'» wl«l(.*i jf^ltw '5? I 



flats i.^ 

i.» 4JWW4 »llc<l 55,Cfl4(3SI'b C^pSRf’PSWW » 

• '♦jH<.*w (?r OT «r«pw ^H'^it*i*iw4 ^strm ^smw 

I <i|t«l»M '8lHfl*l »IM*1IW ^ ^ ’fPt <pjh*i ^<!?n*l 




























ivSbr 

I ■*!?? ^TNC® ■’RPII’f C*t'S?IT ^ I 

S'ji'a* '®i?r «rNt '*itc^ ^ I 



fSaj s i.vs 


i.8 »ilyi| 'ail«C tfJM >i<,t»iW i 

c<is!»iw<i wtw? ^ >fiwc3ra ■♦jHwii Of ^ (wrat ^ (?r ^srp^ 4jhw<i 

^ I ^ iiji^'alii fe?r ;ii?r if '*tc»T ^silf^t^’TSiPrW ^t'o ^ i 



f^S ^.8 


^.<t ww « R'SSh 'BiPr*<i»i ^1 i 

In 1^ C^sH west Rnj«^^ C5^ n>cn^ 'Q RSjjh u|f>nh l 











csit=T ^ ^ 33 I*)*mvi« iJiI^hh 

'5i*«li>t's 'sc?!^ -^srl^ ^tsk*iW i ^ c«Ri1»t ^tNc® ■ 55 ^ 

^<wlM OT ■’Tf ^ ^Ri*t fiH'wn’p I j5h«pn»il<i c^car R(,*i<plI5f*l«il(.*i<i ^ft^Pu 



WORKCtA*^ 

fes i.ff 




^ I «pjH*i liRi'o|c<m'src*(j 

I ^c«>i«i»da1'!9 (Sl^#? 


vfi I 41^1 H^|l>*i VbC®!^ I 

8 I Rcsw Sc®i^ I 

(t I ^5|t<f SPjI*^’^? 

'b I ^'olc^ ’^? I 

I (JF^ ^ R5j 5W ^®nc's ^ C^WRr? 

\x I ^'olc-q ww 'Q R55h ^ I 

c91 (Jf^ P)®5H '5|Pr-il®i, ^c«i<pcSlv& C^t^ 'Q ^5|t< ^iH«i fi|f3F?rt'^^'^ I 









1felf t 







2»82» 


• csrli)y?t^=Tf iii*ilR>w<i c?ic»f 'sihlt's ctW *3 '>|jj\s«i ^ I 

• C*llB<[ «11?f all^1»^^[S|^ <pl5,Pli’^ c»o°'^ I 



fotil S '^.'S 


*I1?IC^ 8 

iPJM I C»lRc*ra (+) UIPhM 4l<«M(^ ^ (-) 'BlfiMH ^el^sQat'b c^Wtsrt ^ 

(R>Pi ctRc^ w*iI*i) 



VVOFIKCLAM^ 


fBai g ^.8 


















• WPlwa <S;l^l^ ii)^aji<5® 4j|<qeF| CT t4H 'SifSf'lM »rWH'^l?I | 

^w^djl'b PKim * 


tBars^.4 



'615%?, tiSRT '8(^<(H 

*fll5?r •^pF^ 
CBfl^ (SRI SRH 


• ^IWRI*I^ H> ’8ta(%l <MW SFteft*! ^.W<PdJ|ii c^cn^l^ *l(^ asHSliBH C’NICT 
wPi4 ^W4dii'!» ^•fl‘t'^si tstsT 'siaftjK ifl 'siiaaH ^ i 



Haj 8 ^.'!j 




















^511^ ^ ^ 


^8v9 


• *rat Ca>K 0^ %r*r CTt ^5[^, 'aw'slwo 'a((«’a9'o| 

■^It.eKi MB'S I 

- ^'!l*(.'qn *(1'5 'ot«fe<s ‘Mt'® ^ | 

"*1^ ®t»() *i'8H) *ic'^1w ^.c'l^uil's R4l6"i file's i 

OBfl^ i£|?r iil(.*in '=(H’»i*l^'» ^IPT RFI^ ^o«i<p(j5I« R^|i>*i <p«(,'s | 





i.'b 

i.'8 


^.o 


^8 




vO.O 

VO.O 

io 

'b.o 

8.0 

V 

^0.00 

^.o 

'b 


- ?t?5TtOT*f 'siffltetH 1%8 ^w«i«dil^ wwlH®, csi^ ^sraf^ *ii? 

Piw>l(.<l'»t>, 'S'aloWvs.'^4-8 R^toi ^ I 

- ^C«1<^dJ1^ a)<8'®4ll1<l RciiIHRi CtfC<t Pl4iM ^ I 

!5,t*i4iiBI'i» 'aii'B^iwi: 

Pi'oltO 'Pt’f Rtil 'a(lull's I 'o|(,«l| 

Rptvo i8r*ij c^|<c»lw<i toliiH ■'ifil ’lR«(>|<i oNw i 

- ■^1^ ^w^dsi'b (S]^ *(?, c*R w ^5rl?imRRs®tc^ w ^ i ^ ^ 

^^rRsf #n:«f ^ 4^0!> i8f%5 Rc^, ^re® ^ ^ 'sngR'jT "^itw i 1 m 

^W4Ciil^ C^tra I ■“i'SStW *rai?T liRt, ®i^i®t1^ ^ 

SPtl® 'oiMm I 























































- ^inrtf fti*M ¥R[w T*ir f^Mu i ^mvdinw ^jpt "w ^ui4 « 

TO ctR 4Lim iijjii I fflPiwfl ^ ^ «uiiiwi4 «i 

- %to4Rto ttvTOivns RoHhPi ■I'tWl TO I 

- i|ivj4 4imd|KW[ TOJ ^iwirtJi ^ wfliT ^iw i 





- •(jF^ RUMI to, •flTOT TOOT 4|Hril dV-TO ^ I •pF 401^ 

TOOT flW TOSHfllH Win TO I 

'Snlftl TO TO^pT OTOT TO I 

^ TOrtftPT^H^TOiFhOTTOfWIl 

- '•11^ TOW Vi Ro' OTlElTO^H&^^oflll^tMdlN | 









<3''fffTNt 




C’f?'5jPo -^o 1^l1^ '5i2l(.?i 'aihc'ffll'olw »iilci)'fl •q»ll2l'a *11111 'siWHs i 

- 31 w >1 w ^W4d3i«»c4 w ^-'® 1^ I 

- \5|t^ a|igI5|\o 'a(<i'j^|?| ^c»l«l»d4l\!» ■»!(«« (?WFT^iC® 'SRlfe?,'55^ (^T^tlPT^SftOT I 

»ilS^ '^4 Pl^M '«t'* ’ihiwo 



Low^r 

Arc 



Higher 

Arc 


Voltage 


Arc Cone 



_ Arc 
Length 



Voltage 


Arc Cone 


Cone Width 


Cone Width 


Isai s ^.io 

— ^5|t^ ws,vf »i»ih I 

— ^c«t 9»(2I« g|f® RRciJ ioo 1^ CTC*J 'BK 

— '*ll^ 

^5|wt 'dCVi^l Pl“b?l'S| 

— 'SC?lfe^1^C'S?r 2t^ ^c.®i'q»(5l» ^ItC^RT ^ ’©*f I 




























iS'b 



1m s 

- 'snwt ^(.«i<pc5(^ <p<ic's 1%?,^ R<ir«<i Rw<i 1^?:^ 'rc«i<p(5(v5 

c#r:?i ^'s ^ i 

- ‘5^1^ 'st:?i1%»s ^^rtsn?? ¥1^ ^ 1^#f ^ wt¥ ^ '^w^cSl'b f^lw 

%?i ww c^ ■^l'»lR<t> 5t1%M 'st:?i%^ 

I 

- wt¥ ^ ^7|^mf sfMs I 

^.'jj 'si:?ri%^f®M^ ^5(1^ -^g 

- 'QT:?!^ I^M^ ^5[1% C^ ^1^ ‘iJiR'® 'Q ^srf^lljtl^ C^ CT^n^T «fT^ I 



fM 8 










































^8*1 


- ^5|1^ 'Sf^ 'a(lH“U^ «|f^ *J1^ ^*rl? ^ '^iJW I 

- 'SC?I^ i£|? ”S||«|R<P ^5^, "SI^ 'SC?ra C*|pl(5*1*1 I 

»i(S^ 's(j|<»l»r R4iHs 

‘lO°-brO° T»1»I ifl^ {SO° C^ 'SC?I%?.^5|1^^ I 



«l*prl«iT-^ 

's I ^(.»i«p(iiSl« R^li>*i I 

8 I (.^I'bIO'S '“l|u^|(,»||51 R?)») 5(,»l^ ^ I 

(t I ^5l*0'^5l ^J'S’ ^ I 

^ I v«i^(5|vbc«p 'a?rP#tc5f I 

*1 I '3(1^ 'fl 2|c<l|'0?^il'o| ^4^1 ^*5 I 

br I (.erlt'aii ^(.»l<pc5l'» 'aukt’H '8^F^ ^C*r^ ^ I 



C*|1^ « «®RTO|PK R'b 'ai^ti.lw 


• 'b ifll^ Vo 15|f5|ftteH at^ i<»o |3|P||S|UM •\‘i\ (3Bt*1<( 1 



tfer* o.i 

• ^icRr3H%?rs!Pr,'*nfl> ^ i 



• «wr#PT «li^PT «iji*ifec*i^ c?rc<t 'siiviic^ piw i 

• c^tcB? aiiwwt <pi^I»n, ^ J#©" I 

• c*lt6?r R**iiii'^ic® io RPiRiuin^^at^Ssi^ 'sis^f^ ctw^cs ca^iSi^ i 














(TTlWt '9 





• wc’115'8 «I1w «tcef(5'» «ltw ^ i ii|1^ c^ 

c*ri»ii^i 

• '^(.•1 OT wl*l s^lwi <1,'8’ '*tfi[ I 



16a[ i 'OA 

®.« wj^lww 

• ^i3f ^t*i«pt5i'!» c^j^Rr iSRx^ •Rf I 

• (si^nsra Pi'oiwi) m «jcirw ^ s'lw c^i^iw<) csrem 

TTlCTf 'a||u<l*l'8 I 









f53j g va.o 


<9,8 t-qU ^1* 

<pIl<i^ ^BpiJ f^c.j[|<i t^^?r®WT Rwo'il Gilt'S I 


• CT *ll'§(.'V 'atJiRs^i ■^5i| 'a|<i ^■sr‘'5 I 

• (.I8t|v»|i| 'a(<mh I 

• ^C*l4d4lC«9< 1 



Ifejf 8 >0.8 









'o.(t ^ (i'®fi »iH:( ^1* 


• •'{^D ’0|»1 ^51 I 

• •Ho® c^«(?l I 

• 'S||^ •^15 1 

• l>t^ 'a|yin®f ^to <H I 

• iH'^5, Mint's ^(.®1^(J}I'# o|»l*l| I 

• C’loJo C*l^ fiftOT (iTPT 'iJHI I 

• iiR5f& ^ ^sro TtWl& ■^(C^ Pifl(,*l ^5|1il 1^ ^ '=l'»lh I 

• foR'i ^Nl'Si !*?(.« Rtvso ^*l?r~l(i?j5i 'jf(.*i t«p*i I 

• ^snsRl^h ce»l'!?lw I 



ffefl t 't).(t 


'9.'!»'a®l?«ulPl^1^^l%^3tS 

rc»i<p(5I'!9 '8k.<iii *10° CT5ic*f^5rRf^^ i«i^^sric^ “5^ i 

• liRsfB c’rfS 1^?. Rihh 'Q 3t*f R'sliilu •i'5<i| 

-sitCTf 'a(l'i>W I 













• <iRl? C*(Bfl> SPBra ^f*Rr <1tC^ 'ai:l,'**l'»lM R'b TJH I 

• fcai 'ai^'»ilM 'srafe^ c»N ^ i ^ttsrWw *lJl® 

^'51%'^ I 



1^: 'S.'b 


• S’lGRT 'ad'^Nir^ ^ fiwOTl *l*(h ^1^? 

• 'SwR^nit^’Tsipf^NTr 

• Rvb'ewH CTWe 'sil^R'S'^^'sn’fWsiT^PTf^l’n'? 

• i^T5«CTn?'*nCTt’^'0CT^!jTC^#Ntf 

• *lt«?rRr *’!’%?[ cH f^vsw^ tth?! »iJr »Ufr 

• «p|^Pi^ ^?it<r ^ij;^ ’lT«?(ftj *’!’ ■^fBt 

H»1|'8* 5‘<|| ^ I 

















i I ^ ac^ife^ 'mss[ vsi-it(iw CTM a a^ %5 

a^il^pPT stea af®tj^I 

^1 ctM a I 

oi 'ssai< ®ij|plt.R» tvofin '^»ni a ■’iw atiiRsi^ aHl^Pi ■»l3l'^| <p5ic.'o '5?r? ^j'o*'^ i 

81 ^Itatilo ‘3T’ fttti ^|u|<i ’Rr <p|^Pi'!, -^I?! s'l'sH I 

<t I "iilPl's Rw c^t®t a '»j(« I 

'jj I ^s)i¥ OT?.^ ws PiPiPiiJii) ^ c^? 







'arafel 'SMK.IW C«fl?i®S-^ 


8.i 

PtPlPjUlil t?F 8o PiPiRlJl^i i<to RPiRulii ’srtt*l5 'I^lu iil^-olSSsr I 




fears 8.i 

C*fB 'olws I^ts '®lc.*il'»lw 'H15 ^I<i I 





























8A ^|5wSl» FWi*^ 

Rfltt'lfl t'U F^JI Rt^biil f|L« u I 

• evl=T w? 

• CTH <RiOTf ewpptr 

• 'BWljW 

• CVR ^Iw4 (eiR '«H^I ftPl) 

E8018-B2 

Electf ode-IT 

Tensile in KSl -- 

Position- 

Type of costing and current —-—* 

Chernies I compositio n of weld metal deposit- 

• CTPt *nOT[ iRT ct 1&? ^cpwdjTP *iiwT wj 

I eiww ^9 'jTPqil WI cHRt ^SPwfilw I 


































E-XXXX 


E 

Electrode 

Minimum Tensile Strength 
in ksi. 

First Two Digits Of A Four Digit Or 
First Three Digits of a Five Digit Number 

Position 

1 = All Positions 

2 = Flat & Horizontal Fillet 
4 = Vertical Down 

Usability, Type of Coating, — 

Weld Current Type, & Polarity 

tears 8.8 



8 .« 

• csiPiPr 'snifet 's^l’^Ppr «ilw i£i^adw ^ 

15'ol'n (.HWIl^lw ^ I ^ ’i'srt'qn csflis iij cHRiRiltf i 

• ai.t^r PiPiCT *11^ OTt^ OT «ltOT '«WF#*Pr >ltWM I 



power=9.6 kW 


Power « 8.304 kW 


rod 


Work Piece 


Job clamp | 


Common strips 


tSar 8 8.(t 






































><t°L 


8.8 wj«|ui 'a«|’m»lt*ll* 

• 'biH ^c.'a ^(••l^djl'b ^J^Rf ^t’o ^w^pdilw *Rr I 

• c^ i^iCTi li l’ gic a^ ^ m aiarw 

^Hfl» (SH^IGRT C5l?rl*r 'a(l‘l5«p|« I 

• 'b|(.*iI ®MJ whi"! i,5.n> •^^tI 5iHt'o I 



ftar I s.'jj 


8,<t CTt5 ^0* *(1^ Ci8r1c\;?<l (3# ^ 'aP5JW I 4lM^ C#f OT& ^ 

^iW CWT »l»)*IJl <p|uiv <rl^ CSflt? 1^ ^ I ’®1^ 

PT? C^Ofl R(.|(5I fiwi>*llfl 'a(|*1(.'9 I 


- CT ’<1'^ OTS1lT'5f6^''5l? I 

- tsil'sln I 

- ^c*l^(Sk'a<l I 



tRJJS8.«^ 












’»wIw<'S0T5 


ieir 


^HIT }>o“ ^5® ioo Wlf^^l^RT ’WCS^ ctPTFT ^ I "^flf TSJ^ <^|wt 

t^'i'C ^511 wt'o Hlta I 


^Icw tpp^ 

wPr tiRr 


(cwi^) 

(i^mWulwi) 

^ih (i^WWUitu) 

(aoplPRlRr) 

O.br 

o> 



i.'b 



^(t 

>0.0 

vO.o 



'!9 .o 

8.0 

»o 

>v 

>0.0 

^.0 

>oo 

>i» 

>e.o 

(t.<t 

>'bo 



'b.o 



^<t.8 

'b.o 




• t^<ii)W4 ^ ^ m< «fs!il*>ifiil;w m ^ c*im*ww ^ 

1^ ^ ^?IW CsrfBllsj& ^It^r *ltsilt ^Itw, 1^ ^ CTpf ^ 

<fl 1^1R "SP!'s?t I 

SA» ^\i 

• s 15|jWRf c«iw i.tf RPiRUm <fi«^ 4w *imiPr^ I 

’TW ^c,*i^(5I'8C.'V Ho* Vo" C^R*? •TOl ^ *ltPf 'iW. •(IW <4|^f5 uj)'^ ’CfCS^ 

^ I 



f&ir t a.v 








TACK WELO 



1^S8> 


8.^ 

• ^mujlvtoc^ "IH w c^ liH^ ’QTsfe^-'iRr 1 ^ 's^t#li»ra ^ <10* ^ 

Vo* c^ «Br I 

• 'nn'>iR»u\8 >6 •n*i 'ail^ (?R^ ^'sflu wiH p1*i»iI ^ I 

• 's?iW^ c^ '»rtw 'SCB^ ^ i£m 'afll<fi^c>iii c^ ajtw ^ ijcn 

<s(V^ ’'iNw 'flW 'Qc.nw ^Iwt •'("Hjj ^ I <4rc® t«tl'y ixrlu I 



tBai i 8.io 





3i4»b 

• ipi VI wwmmi 4*111^ flWn’^inili vich “Irtfl m4R*l 





axfuAi^ t^v'vnr V ^ *l4Nf ^ih 

tflT ^mr '■ifHlft ^|9WQtV H>WH ^ ^tPl^lCWI 

^nlw W'lt’^ I w i 

■ l^ibVtPil ^nh flnir 

• '(«l^*i Aj|Bifl 4lHlf 










Wl¥ ^ C®rtv5 ' 5 ^ Wf 




^^>lHI-8 

i I C'STkv?-fi <p|<<;« fi(«ftf^ ^ I 

^ I '^^1^ C®fk^ <1J'0* ^ I 

v!) I C5fk^ <1^14*^ ®i^%?r R^?i S(,oi^ I 

8 I "^¥1^ C'srlc'^^l 'Q C^fl^ C*tW ^ I 

<t I ^ C^rk^ ^ I 

'b I "Bjl^ Rw&M ^ I 













W« *IW i 

a A <sfs 1^ 's^spnor ^ i^pri w^u v c»t1w ^«3T® ^*rh;® ^ i ^ «(r 5 ?r ’la^ 

^■'Rf R'i^s ^.t«i<p(<Iil'» R4'lo*i I 


Power line (AC Single phase) 



#»' ’ v>' 




Power input 


Ground I 
Welding cable 


(Covered electrode 
Workpiece 


Earth cramp 


Covered eleeirode 


Metildropkt 


Core wire 
Flui (coveriot) 



Workpiece 

Molten pool 


Welding diredioo 


<r.’o eiaW^»i »iu*iW *IW s 
( 8 .« 

^.8 eajwicj wfuiw *iBit s 

(8.8 <iRr1^?R'8|^>l|W) 

<r.(r CTflP'^tiro *iRrf s 

( 8 .C iffo 'a(it“* 1 l«l« 4 lwv C>|p|W *IRl I 






































^^8 



tjl^ ^t'o *|RlT 

• 31W ^W4W>H!»W 
WM'^WRf ilH I 

• ^ *I1C^ ■'^f^ <iWt'5lW«ttPT I 



4^.^ '601^ »1**l:| 4fll t 

• '8Mt<?‘ ^“^JPS'o'’ CTW '^*R ^ *Rr ''5T■’I^ 'S|'<t(,IW '4||>IM I 

• fifsi’i ^ 5 wsi ’rai 5 RiB?r ^*nc«t ^w^dji'bw <10" w Vo" (??sw •(? <0?^ 

^ ^[6c*Pt ^P® ^w<P(5l'a(.«P S#o"C^ •RTI 

• wHtli^f yi*l ^ '3(1^ Wt^ ^ ^•(•1 'Ml^t’a 'S«l41^ii'»w C^ ejN '*1^ ft's 

iJH <iH?, cBfic5?r ®llw ■'(Nhj ‘pt'si '3cre 1 















• %®?l^^*Rl'55®1^Hl^J1^ « 'STOlif^Wil »II^WJ Wl? 'a|C*11'i4lM I 

• ^Iw^ ^ ^ tiiw c^ tBticy^ (fflU m4t*i OTG( I 

• ?rR C«ICTS ’»IHR‘’Q| ^W<Pdiltvwi ilNIW lil^llil nISlWI Uh I 

• ^ C"l^ liH UHI?! wmj *R>' ^TPTHT ^t?f <i"l^l ■AN I 

• <11^ 'Bl^ ^PRI Rcvan ®IT9I ^C'I^cSI'b Dh*il<i OTTO? 

'srW 'ait'd'vl ^ wicspfl *llw '»il*iH} ’src^WT 1^ Bh i »irc® 'sn^ 

Rw»<l ^lU I 
















w9L<pH*1-i 


^.br'sniffe^ tW’PW «*iBr*ifM^* 

• 'sjwo ■'ilcxf w*H •ilk'9* ^*11? 

• Rt®<i "sn^ 'i(S<p'»lw CBfl^ ”W»i'9' 

• '8c?i%^ ^ic? c®r»tc® ^ I 

• 'aiI«R'8» ^j|Fli^?lsT^5?rf 

• "SIW ^ ‘PK.'O^I ^5[tC^'#|sTt? 









(TIM fw wt 




fi|*I^-<I- 

i I ‘fe’'^ (.ef|(,«ii RRt'Q <p|4^ 2f*nf% ■Sc?T’«l I 

^ I C’lRtja'H 1®’ (.'stltvB^i RRt'a MC^ W i 

« I Pitsrsi 1%’ (M^ '5jl‘P<P^l't I 

8 I ^'TSRT oh'il'Si I 

(t I 'si:si%?,-'^i^ ’TO 'Q ^ I 





^.i *irtt»M I8i*iiw-w<>i^«ir#pr«ii^ w * 

• PiPtRiUlil ioo '800 l^PiI*iu|<i JiltHu ^ '•(Q »il^^ P5»in c*l&^ i 



• c*(i> ii,^,f5w '4iM^ aiH^ <«rsnft c*wRf to '»iwi'»iw ’iRji'K ^ i 

• ^ <?tC^ ^nw Sso* 1 

• fSar 'ai^<ilJl *11^ ^*ic?Rr c>iPlw > 80 ° i 

• %6iT c*N6?r *18^ «il^ i.e l?iPi(5i’5lMH ^iH i 

• OTl^lfSc® («)»i*i'ok<i <«i CT*f <W liTCfRT'sitCTf ^’OH ^ 

i,(t13lW5f5Rr *t^ (HRuJIH K(A ’O I 




















(8.^, lira '6|*pilM <ilt ^ V C*lfe ^w-<cc33l'b ^ I W *11^ <St*C'5'«l 

^*Rf ^W^tSl'b R4^IM I 



Ground 
Welding cable 


Earth cramp 



Weldiog directioQ 


'b.'O'S^ll^ppPTTnSWW^P^ 

(8.0 i£Rr 1^ 'ai4»1lM) 

0.8 ^C'lVuil'B 'ail'i5|(.'» ’IW S 
(8.8 >4ra1%sr'si^*itca) 

o.<r ^Itut wit *IRiT i 


(8.<t tira1^1^r^l»pTlra) ioo^c® i<to 's(jHIsI« ctPIW CT& <M(.'o ♦IM I 










































•TBIT 

• ^ ^W4CB|'bC4 ‘^o" (SW Vo" (3^ *Bf '8?ll4PlC>lil ^ ^ Jfco*’ 

• Bt(,^5i ^ *ripf T^J& >iRx,'srW'>iB»( >001^ I 



4».^ twti\!f »i«*i:j ^1 1 

• «NW ^t'o o* C^IC*t *Rf ^ ''ilS^ 'o(^'S{,lt*i I 

• «WB ^ ^ "Ctil^ ’TO <r(.'l«i ’ItW *^ 0 “ '5!^ bro® CTtW WTO 

^ rl^Wi KL'& ^W-^dJUbt^ }»o® CWW I 

• CT*l*Rli*f ^*1*1 ^|\|pl ’W WT^ ^Wt?r C?IC*t ’I’l ■yi'i »tRi(,'o C"R «JI'» *f4w R® 

<iRi CBfl^ c^silw’il’rPBWi^w^ I 






















• RtWfl §i('S’Rr' 55 ® fsf^ « 'fiP 5 I 3 l<f^|fls -nklw 'o|o*i|’o|« •»i(«^>|n ^ I 

• '<llPl<f'514‘lM^ nH f(tw» ^ <aro® PrtH CBfl^'? apfS «iiwr ctw ^rtw i 

• R'Dii «H cslw* '•Ihft'iJl Xc*i<^(J»lc'!»< vWlw *jl*it?i >11*101 <H'ot*il Uh 1 

• '^Ill^llt^'^ C^ IJHN Br^i 1%’ 'sil^l^il »ll»l1*« ’SRff ilN I 

• 4JtI*l^ iiHliJ 'SHlii Rc^b^ fiflw c#l»r '5i^*ivw •«?< I ^w4c 3}1'!» i>i*ni< ^prt c^lc? 
>IlCTfm*PFT^ W «fnj??r ^ «I1W WW W R® "BIST I liiw'5(1^ ^ ^ Tit 



<*>'8rat%?>‘IRT^PW « *lBr •ifhrt ^ * 

• ’TW ^t*is»(5lc'a'S wH R<p ^llw '^Nt? 

• Rcvb^ 'srlCTt »|R'^'»IM "Ilia'S" A,Wt^^Rf? 

• 'srt'Sii ^^JlPl^^lW^ ^•(•i 

• 'a(|«R«> ^Pilt 

• ^ '=«lwk ^*li& ^ ^Nt? 

• 'src«II ^P'lW'o ^ <»»'it'o?i '=(<11^1 















Cracks 31 





Longitudinal parent metal 




Longitudinal weld metal 



'nransverse weld metal 


Lamellar tearing 


i I ^nre»r I»ice*i l^* ^ oelcvipfl PifiiM «lev «HlPr %OT«r ^ 1 

^1 cmRcB^Ih ISiw*i ^ wioM RRce 1 

o I Pitw 1fe*OTt^ isji-eeflH I 

0 I «aiR»V'*Rr^Pi?r^c*i^dil'i* M*nw c^*|ki i 

















«».> iii*iiwn<>t^ '®Br^ «ftrff ^ * 

• <1 Rl'il^ulfi ^ liW ioo InPlI^lwk '800 f»iPiP)'5|<i 'sitt'Rf ^ ^ Jill'S 1^ C*# I 



• c*f5%Ft«llwr linl'eW'fl ^*nT Gic<f Iror f¥5c5 prlwt'^ i 

• CUPlWil >ll^lWi (?TW ^ 'B?||<^R5f «ll^ ^ I 

C.'Bfl'flpl I 



8 mm 


^W^lVf WlH* 

^»lf^ *t^>11t*m ^W^x5t® T(p{ t£Rf I 8.^ liRT ■5fif w '^PT^dit^ 

‘Mt'o *t1?f, 'at'^ u|(.'>FU<l ^I'g5i ’JiT'^ 'aiyilw 8.^ Pifi '^itPRf ^1® I 



























i‘i 8 




Weldiag dircetioa 


*».« •IW* 

c^tdJ^T *tt<w TfW c(faal?f *Rr c*fl? c*ni5?t ^ 

<iw=r5iw^ c*itB?f «il?f (:*tcB?r ^ ^w I 

C’HiB^r ^=1^ *ltc^ 'ai^K CT *lK IrW^T C*lr5?r ^aitc? OT *il5^ 1^ C*1l^^ *11^ Rt«, 

*lK >1>l'i*1'SlM 'sl^lj.H 4W I 

R .8 (i^vlui 'a(| 0 ^k» *IW* 

^ ^ (S)^ «R 3 [ lerstej -^uti^Pi fror w %ir ^ ^i ^w^dSU'bti ct 

C^t15^ srtc^ Rt (?T 1^ t^lwlwn I i£Rl?f t^^slciw iPJl*»f f^ 

"I'a^lw c^l^lCRf ^ Xw^djl'b I w?{ ^ ?,c*i4Uil'!» ctr c^ ^ ^ Rt 

I 'sic'll'olw ■»tl3^'»lw ^WVUil'B "llPitfl ^ I 
















































^sri^ ?rlw?r »itM '&5l% ^ 

C*tcB^ ^l^prtW t'»(w ^st'o I 8.ff i£Rr dI'u ^ l'o ’jiT'^ 'o(*|;'il«i ^Iwi^ Rm*f*f^?r I 'Ji 

TpF C*lBB?r i5o ^ ioo (?f5 W tw ^C*14(Sl^ 

#NT I ^ »ft?T ««=3 *rtt*lt*t'311i(« I 


•\A 'S?ll4H»l l>il4 4<ll* 

CT CHuluii 'S*|?f TfM ^ ■'fl’f ^*Rf C*fB|5 ?IH I 

• C*f5 i,5,fi*5i 4|I4'NIW u)<i»1i» '®c?re ^ I 

• Btwa t'rtj 's(«i,'»ilw ^-'st&’Sjt^ 'ec^w i c^lcsp I 














i'l'JS 


<aw|^^f|pRf <mI* 

^iwr c*fB15?r’TW 84° (:^*Rriii^c’l^'i^15iT^»itptn^^J»o° CTsw«ror^iH 


• ^C«1'q>(Sl(.'a<l '^Jl^ 'aiq^'llw 'ailo^'a afRT 01^ Wt ‘MC'S I 

• ^(."i^ujl's dH*i1<i ■’R' I 

• c^# >i^^lT>< ■’Rprwi’r ^t*i4djlvb ■pi’Rt ^ i ^r«j*rw?®r ^ fisht ^5c«r 

C^nS? 'Bt«‘o cai'Gh '^5|t I ^^*Rl C*fB|S *t®IR ^ CSfBH l ^ 

• 'SlHilH C^HI^ ’l^f 'otw<i3l*f%ir CBf1®t5'Q»i<iit'»t I 



'scsfe^ ‘SRf’pra «*ror h31^i ^is 

• '*ll^ ^'St|?| ^“ll? 

• oh'ilo «l1% •»i»i'9lc'q 










'enifist, 


i<»‘» 


Cracks 31 




Longitudinal parent metai 


I .. _: 

Longitudinai wald matai 



Transvarea wald matai 


L 



«ll^ CWl^ 

• ^RPrW ^iPT ’Bt'rt 

■ 'ecsTO?! <?l»t Wi«ii ^l^lH «(lt^ -?IhIt 

• «wR 9^ c*rcSii ’0)1^1^ hR'^' 1 ^wMt^Nr? 

• cw 'scafet-iira ^*1? m ^ (wt^ ttjPT ^ ^ «twt t'lRtBiH 

^ I 

• *(1^ ^ ’IW ^ ^t*l<pc5lvs ’IW '8®|il "nT*! ■^Bf <11^ »kc*l '8|o*ll I 


I «)"bIw 'ailw^lciln ^ I 

o I •iii*f t’BfI'i? ^l5i ^ I 

8 I *inf C8fi^?r'’ratf«i 
<t I ’e?ti’^P|5f ijji.a^c't^ I 

'!»I ^Itn5 cfl"? ^(.vo •1'a^'Si fi^sdWT Sc,*i^ i 




















- <!» RPitijtfl<i ^ <41^ Co RPifiittl'q iiiso RPiRuln ’*l1C*t<f PiJwo C*l& ^ 



“ '9i)Hl^»m cac«t '«hI<(1c'o CTl®fT^ I 

- d|' 9 >tu t’it'iJo »ilc<if Pw*i t’j®! ^ta uh I 



’snIwJ 'iRw 





^W+Glill Win ( 

{<».^ liRT^I^) 

v.«g »niP(fl «| i 

('Jj.'S •IRT'^^S'T) 

ir.a t ^^nditr o(WBr^fl»¥lPit * 

(^.8 

\rM Pfl* TfT * 

(O.® tlRf^l^*l) 

Ir.W «m4Pl‘‘l l!j|+ flOW^ I 

- OT 'il'Bltfl TTrtNtW *ltW iSHt ^6^ 'ik'Hii *tl^ 5»o* WtC*f <tl'|fl w I 

- ^PWd}tBl^CR|'*|1®11»?'5ItC<t®o‘’^^8tf* WtPt 

- *Bjl^ ’SES^ v 15|1®iP|lJl^ ^ >o PlP'iPl'iJfl *1^(1 *lln[ I 

“ 'snW'^^nw^ i<r^'*iicti’ **1^15 ■w i 






^bro 



- RtD5) C'1lB?r ^flW >0o®-8o® OTIW ^ CBfK^ So®-Vo® CTfW ^ I 


- '5|1c^?if^ « « 1>i1*il»|lJlil IWt W ^5P5JW illsr (£W «l1wM«fCTRT w 

^(,•1^(5 |\B I 

“ ^(.•i^ujlM# eh»(|« I 

“ »l1% ’«i1^ "sr^ C'«l?i1»r?rW i 

- jlH 1i|« Wf C^'^R *|Q«(»1< ^ I 
















ftsS ^ 

'scjife^ <*Rr 5iinr tn^ce i 

- PR^t *lfS^lM ^Wllt ^1C«I ^*flf 

- ^pwd}t®'5i*PiRr’i1%6T^m^WT 

- 'OTa%^««Rr *lBr*lft’H*Nft*rlir 

- W’f ptW tS+ 'SIICt^lHl? 

- Rcwi ’rtCTf’i'ft 

- c^ it?H«i »iM bo* wM IS* I 

Cracks ^ 




Longitudinal parent metal 


\ ■ .■ 

Longitudinal weld metal 



’nransverae weld metal 


Lamellar tearing 







ib-c^ 


a|»|5THT-V 

i I '5iwr mi^ 1^-c^ mw 'qttr^ si^ 0«fi1% 

I 

^ I #-CSFtC^ PiPit'Q 'Bjl^ 'SC?I^-4?f 4*^1% I 

'0 I l^-o'stlc.'ao ^rsRf 'ai)l?J*H, Wt^ ^t«i<p(5l\» '5l»Hl?r *if% <i4hi I 

8 I f5-C3ftCvp 'Q srt^sgt ^cept ^ | 

(? I 'eii?tf%?,'5Trsr'^c^'^ i 

'jj I nl(.*i<i f&-(.'8tl(.'9<i 'ec?if%s->ii<i «p|^i,*i I 





^ 


s».i l«l'1l«*lH'>i^'aiil-^Ji I 

• 'b 1 ^ 

ffo ^oo 1^ 1^ ’*t« ^ I 


br.i iflil 'q^^n’f 
Ss.'^ ^i.®l<P( 5 l's ^?lt I 
('b.^<i|^^ 5 |^*f) 

{S.'S 'a?il#*l>i ^t*il»j ^11 

('b.'o tiRr 'oi^m’l) 

S»,8 t^l^lw 'Ollu^lwl S 

('b.8 

S».(t ^lw *5 8 


('b.ft (£ 1 ^ 

J».'b "Cll^ 'Btfiw ^1 8 


(b-.'b'£RT' 5 |^’f) 

!>.‘l 'bww 8 


- ^W4C3HbC<^» %5^ ^ 'Oo°-8o° C^«f ^ (£1^?. C’tCS^ '&Nt Ho°-Vo° C® I 

- i'Sf '31^^ "”*1 ®tc®n®tw f^?,^l»)l'Sl 'S '8¥t^ 3H ^ I 


®ic«ii®ic^ i&nii 
R'slfl £ll(.*i<i '8t*lJ ^c.«l<P(Sl'!9 C’IcjSil •^(.’f 'bo° C^'f *Rr I 

- niw ^w<P(j5lt®£i C^®f '8^?l1%?, i£l^ ^o°-Vo° I 

- (£l<p^ ’list's i>l® 1 *ll I 

- ®rt¥ £51?,^ ®r’iR<iFo\s ?rK, C5r?.«f '5 ??t 1^?;^ ^snojif^ ‘PiwnJ ■5j®r ^l'®l<i ^ \ 








^V 8 


- Cl? «iiv *rtw ’S'ts’!» ’TOi ?rR ^p*ig ^ I 

“ ”H IBPl<s ^5114|^ <s)»il^l '^'Slti C"l^ flH ‘Pflt.'o I 

- ^W^dSl'i* C*ltBiJ 'Stf*-8o‘‘ ‘JRl C*ttB?ttit<J ‘lo’-Vo*’ C^ ^ I 

ph»ll<l « ^ll¥ CST?,«f R'alfl iliwi) I 

- «f'l<r4« c^ailw *r<lw'8c?i^w c^«ilOT«(‘1^c<M^’«rc*W aH i 

«iR^ ' 8 w« '»j*ii^i 1 



j»> ' 8 caftv«jnr^i’Rr«*lar s 

'SOlRb^ i£Rf ■’TO' 'tt1C*11'»lM ^ Ofl^ *t^S?lt ^ <4R^ «ll^Ml«r ^ ^ I '«(.*(«<. 

<sRf *i'*)*^ii* 


- •»»lS'«'diw ^rNc® *ilGi 

- fitf% iil(.*i5i 'silwf <i8tw '?|^ '^c?r '^Ntf 

*Rr* 

“ ^l®Bl '^(.{((.^ ^*( 1 ? 

- cw }»o® ^ 





lail^ 'owfen 4'¥t1^'?[tP1?r15-OTl?^5Rt^?lt 


y&tt 


- 1^WKfll5'SIC«IT 'SlII^^NT? 


Cracks 31 



Longitudinal parent metal 


I 

Longitudinal weld metal 



Lamellar tearing 


5 I ell'll 0®® «I*I|P| ^SpK ^ I 

^ I 'iR* 1 t^tllPWll»-cwfll'|?fl eUi 4 Pl»l I 

o I elwe 15-wkHfe *Wsr flten 'a(<nh ^ I 

8 I ulifle «(’q^h 4OT«f ^ | 

tf I ^pwiSi®, ’8oits»i»r, ^twiSie bi^m-ii ^ catjt ^ ^ i 
e I ewlw^^PRT« *lBr ewR»t *131’H ^SPTt I 







t£| P|(,9r«i 1% 


io.i -nMt*M l^|*llw■l^-»^^'e?^wsppr«ll^^ i 

- ^ <p»(H(.'»p '5jo "SiI^ I 



- ^I*) a^l'SC.lH ail^lwic, <p|^Pl?, ^Wl <*o° a^'B'O ^<l I 











Jbr'l 


- '8?l3l?t ^ I 



ioA^w^l'i* P 4 iw ^1 * 

- Xt'i^dil's R^low^i ^*lt *Rn f®*!*! t'^H 'otawiMKi 

’sif^srsf ^ 

- *fl^ ^ I 

■ ’*1^ aHIa BMj *i'#laj ajlwa Pt4'li>*i ^ayo l 

- csft;? <iiii ^iwii WR wi’i‘l^'8 '^^il’i RPl'B ^w^dil'b R4ibH i 

- mt’Twi io cTilef ^ o.^, I»il»i ailwa ajaaJa i 



io.« mi4lhf\ wW ^1» 

('Jj.'O ifRT 

(*.8 iiRr^5q?ii*t) 





































iWr 

io.ijj f3|CWl%^?IOT ♦IW i 

- C’lRujHwn fiflTf b.415rf^ ’iJt’f ilW I 

- Iw*ll^<ll3) *11^ ^HCW »<IW 'iJ'S»f5 '5)1^ 'Bt'MTO ^Rl I 

- “pI^^wCiN* 'siFiQ'w C^R*f OT 'dCS^^^lRr ^ ^ }»o® I 

- >8 all^wlfl I 



“ OT ’il'oftii 'siW''flPT^fW 'em ^'8' ^tlW< '^*Rl HlwfC S»o* <i»«i ^IHI 

- Xw^tfil's *l|’®n>4 9jtW '00° '^ps 84’° w*IH •rcSf *SJH* 'Stii^ ^ I 

- 'scire br l^PiRjwin ^po bo RPil^uii ^ «nra I 

- ^BtI^'SCH^ ^ «I1W I 





'fltilfe?, i£l Pitw 1®'^ CBFt^'aC?!^ ('5||^'§fi|<i 




io.br t 

- ^W'+tBl'bw *ilr# ^ 8 ^“ c^ ?lf^ I 

" ^c«i«^(iial'& 'ec?iR>i *11^*1 <i<iH<i ‘\o*-bro° C¥W cac«f ^ ^ ^Hc'o 'ailoe 1 

- <pl 4 ^«<i ' 6 c?re^^fiWsr?t^ (?i^?rK)^p*i^'^ 1 

" liR^ 'a?iji^ ^ 'olciNw ’iRji'lii ^ I 

” R's]^ liR^ l^Pii;. 'at?iw I 

- 1^;^ «|QmI« 'Sra^ ^ alcvaj^p «|tra ’pRc^^n iBHT «tN I 

- c5R,<f '^'5i?r I 

- i2tc®j^ ^icira ws ^c«i4dSl\!9 sj® C4t*t (4i^ 'onife?. lii^ ‘lo^-vo® 

C4M <i'8fl?i ?(t»f I 

- C^TCB?! iBfsu i«l4tf^ 5lk'l<l 'atii^ 4?! I 

" <rR ^c's ^c,*i^(ijil'!» wf^fiH 2|l<iMl?i &H*il ^<i I 

- ^c«iN»c5l'a (,4<l*l»l|iil l^P^-ti C*FPT? I 

" ^'8|4lfl ^I^C® 6|*1»(l 4M ll'H C*l^4^ >fll4?, “W *lfi*l>ll1 4^ I 















)l»o 

)o.;i « •IB *lH^| t 

■Vllff Freventioii is better than Cure l ^ OTl^ '^?lt?r 

^PIT CfNCB^BS 

- ^W^UjI'O M>HHl *ll» iS^ 

- hIpWI RwH II*W» 

- «|1^ iil(;fn *19 w|\nh 'sttiNw ’iRl^lfl 

Cracks ai 


t-j LLi -: 

Longitudinal parent metal 



Transverse vireld metal 


L ;. 

Longitudinal weld metal 




Lamellar tearing 


• nii^«ni%ff»BiCTiiyyoBiiwenrortw^]Bi 

- wl^ vlweiM 

- eiaw cet^^ile|?r'^>f5T^#NtT 

- ~m, ’eeRr "iJM V!e^*il» 

- erav rtOTT *il^wj Sw '*11^1^ R3l^ « i 














ii| Pusr®! 1% CSTI^ ('adq'gPi-q’ '5R^tI?T/i1W) 

i I ^rsro®f ^5(1^ Tfi^ -^5^ OSftC'?^ fiRi.'a ■9i^«i« 21 ®^ af'tlt^ 

I 

I 'oilS'iJ ■'il^.'s <p*il<i OSftC^ RRt'a UjI^p '8(,i('o<p<i®t I 

« I 'ai|«'5 •»il^va <p«(l<i (.etltvs^i PiRt's <pk<i^ '“Hl^I 

8 I 'sn^ ^flit's ^5% C<SftU5?r 'SITtl'm, tc®PPSl^ bHHH ’rf^, 1^,^ 

(?f?,«f ^'01 iR I 

(t I •>il^v!9 <p»(|<i c.'Stlc.'B^I ^TSRI I 

'jj I c'Sti^ c*iw I 



'scafe?, la ^ 'sca^ 
CsrtaffPlas ^ia^A%) 


>i.i JiHiw ft*1tMl*i-»ia, * 

- io-i^ 1>rt5t ^ »a[^ <?i|Hc'^ ^o 'silSl 5,00 ISlfSt 'a® (iRiSR C*fB I 



- s»o* wtca *j«'o i 

- 'aail?r3t*f1^^RPiPsiw ^13a>wa*?f i 



».5 '8|ltf5(5|4 'sianiw 'ai(6^IWl t 

- Xw*^( 5I'!» WlW'ia '%aT 'siaajiwa 'ail^'si 

<a^ ^ R^llBva ^ i 

- 'si^ at^ 'stafe^ <M(,'B 'a^ ^jh 1af*lS ^C»i<pyjl« ^ i 

- ^ta^'^aHla' «m) '^wl® ajiwa ^.w'pujl's l^aloi i 

- cwp? <^1? alwa 'aiW'M^'s aR ajR ftPfs Xw^cBl'i» R4 im i 

- <i)wc<a io ca^'aT '8.51^ <ul(.»ia 5c«ia»(5l'!9 aja^ia i 




^V9 


ii.« ^IW^I'b Pl4iH -Wl * 

».8 ^nl^Pt'H ^i(t I 
(«»,«(iRT^^’t) 

'^IW^ i 

».fl» Piwi 1%^ wi^*iw I 

- c^fi(i!i"lt*w «I1^ i.<t 1^ ’|jt*f fW I 

- fw)l7,<llJl *11^ «ltOT I 

■ '?.°-'s® c^tpf *Rr ^ J»o® i 

- Ipowrn «'^Jl® ■ill^wlfl ^ I 


tjl^ 'Stw ^1 * 


- OT *ll'oIi»<i '*rW<tH?T *11*1 '^irac^ nltH^i ’®I*Rf *IT®f5 5*0“ CTW ’•fPgt ^Cfl ^ I 

- Rtb^ ’il'ofDn ^nW Oo* 8(t^ ^Idl ujl^ ’9C9^ I 

■ 1»J|^ '8C?re Ir I»lPil5ii'l>l« io "Nt^® *ltBI I 

- isrimUiw' flca^ iiR^'*nw I 










*IW s 

- ^ 8tf° I 

- ^(,*i4tlii'!» lypr 'Safe's. *11^1 <io®-bfo® ^tw Gro< ^ tilt's ^Rre ^ i 

■ ^l4'”Wii C"l^ 'aw^ <Pt'a *W*r ^fR (irt <iH) ■'rHjj ^?r l 

- iiR\'ewl?f .gH fics 'olc«nl'«M <p« i 

- Iq'olfi ■»j<l^’®l f^#R, 'SC?W^ I 

- R»ip»l ^pR «|Rm)R 'flnre W i£R^ fi|C®Rr «I1OT '*l*Fic<M ^STT «11^ I 

- ^ifS^^ I 

- «|tvsj5* ?iki'S '8RJ Xt*l<pJib C*fl35^ *I1C^ 8<^“ CW liRt, <lRf 1%C^ ^o“-Vo° 

(?pK^'stir^ I 

- sHi <p<i I 

- sl*1 ■‘PjIPI?, <iR tnlw<(|®l yi »1 a[(R)»$||fl e|«i»(| <pn I 

- ^t»i<pc5t» I5^Si»< <,*t>t^<( *tR ■*»K■iW I 

- §*tBRI ^ 'a(|^I«(,\8 'SC?ra I 

- ^fSWSl ’ifW® \w^\<h bl*1Hl '^M ?IlR C^ ^ iW '*1»r ^ I 



ii.*! WD Vi ^ * 

^^'lt?r Prevention is better than Cure i ^1^ ^TSW 

<)f^ 'olwl 'otRR’ ^I '9W up(u RjjjR» "ait'll wPl *Rlt ’Ity? I ^ ft5il»m ^1 ■'iwn l C^1^?f 
’TO tn^t'o 













1%^ OTI?'Sraiw 




- ^w+dilt'M c^13^ '4ilt^ ^Hif 

- Xw+flil'!* M*WH 'Ollt^ ^l*ll7 

- -nlSwiw ^wi?r <3re«tn^Ntf 

■ *Br iwlv^nH wIwMm *lf5»H 4<c^ 

Cracks ,1 


Longitudinal parent metai 


Longitudinal weld metal 



Transverse weld metal 



(nt 7 i4ii%ii *ltr uelv ^fUlUHti vMi wlw^t 

- CWt^?'<IW5|CT *lRsn #1*11? 

■ erai^ wl? «(l'al<i ^l«dT 

- "H, 'wh VUW «iv ^*11 f 

- 'SQiw c*lwM »il^CTj 'aii^l^ i 










2|?prKr-ii 

i I ^15^5 '>l|^\!J CSfl^^ Pil^C^Q '*ll^C<P'^ -Sfcft^r 

I 

^ I oilS^ RRc'Q ^SJl^ ^ I 

v5 I 'oi| 5'5 >il'5,i> Wi^i (,«rl(,vto^ RISC's ’*t^Tt^ l 

8 I ^5(1^ OSftl^ '^(,ci<P(5l^ WfsC^, 5.c«i<P(5lv!i> ol«Til^i f^?R, ^stT# 

Cfffo^ ^VOjlfkt ^ I 

(t I c'sricvb^i '^^fSRr ^if^%?r i 

'Js I ^iS’5 ^l^\b CSft^ C*t^ f^^TPT^ ^ I 





^\yo<{ >ot»i ^ 'e -aS ^lIiJ^ 


>.> 4^ (Groore) (Slot)7l1^$*R 'W’lB* 

- « "l! w RI%!| HWfl ^l'!i ^*1*1 «tBI|BM I <*1 '•IW 'SW 

^ '^, (i) iilR^ 5*1^ ('^ 5>lomi ^*ir 5*Pr i mq| j(*i^'i^w?i •rtr wW'H 

^1 



'slPfiilii C'ltlfl 15G>r^, *N<, ifl 5^*1 wil 

utl^ iHl* '■w ftim^wOTt *t1®flt ^ c’ravil m, Wt WBftfi ^ 






















Marking and measuring tools 





yrfl? c^l?n c^fP, fBtw, 

fficBw, CTt^ fbcew, ■^jW^r, c#t^ *i?(^ 'ftlRVil'S +j|t*i*lK (^ ^ ’’tSSs 

(il^ ’j’Slu'ol 'HR»(|*f ^1 <iln) 'sj^ ’“il'S^lwln ’9|5 .''i 5.'®j|R I 
































^oo 


i A »1l^t*u « a^ ^||6^ *lHil^* 

5'IMil •»lKI(.«IJ ^ <i»lutvo -^ipf <p|teKi S)|<iH|R<p'o| I 

*<|W'!| '*i*'» ^ ^|u|<| a4’<l(.»l ^<10'® I *||R^?, Gilt'S *)lt¥iv OuR*! ^ 

cSRst ?t flcsf I CT ftwsnl^ ^ flW ^ ^W?!? 1^I 

OT "STtC^ ^ CSTBftRl ■'ikiwj ■'il’t I t^sf iF®T, 

^ Cf^ ^ ^ ■sitRs^ ^ I "SI#^ *1=^ 

in #Nt OT*tc® ^ I ■^'iTBRr w ^ ^ ^ ^ ^ (?i^ 

*tka 'Q ^hk <ij<i^k ^*c?r ■'iW©'^ RRf'o spot's i 



^|(u\ t ^1® 5*^*1 '®(k© I CTWRICSJ^^ a^l® •i'8m uNt® l 

(?i^T ■'ilc’k ^ ■*rtii ©rkk ^fW?f I®®w c«it^ '*it '*rl?r i ^jl® 'ii'OTiw^il^tw 

^Tt I i^rc® 'S|*® ^ ""tB? ^ ^ WT •vlerd; ^ '55^ | '51^ RUCST '^Jl® 

iSl*© 'Q ■*% ^lliJti «P5IC.® I 





























rntaiuxTc^ 




frifimcE^ 




I ri]j<:jpd| 






IB 


nir 



Ru ] ■:« 11 r I Li cL. ^ ill 


cwlfiK'^"1! #(lBii ‘»Br cirtcfl ^ ^ifii 

#itt fliwwt 






















































i.® 5 *ipm »iia)c*u ^ ^ifl»<. 

>ll^(.*U sf^ « «|«^«|VH «H?imI 

*t^ CBN '5®^ «iiOT I fBtatw^ '*ii«fRr ®rR^ 

^•il ^ ^iit’o loFit ^ItBt ^T*ft *l*fR I AJl^M ^'o»i '»|{.«il'o|(.'^ 'oil'U^lt'tl 

^1^? ^ ®IWI®IW 'ail'5®IWl ?t ^iflH <*1^ ^ ^ "5^ 

® I IBPK tHc.^ t6H*3''i^^3f*f CT*1?T 1^T® I 



>.8 ah* ® '^llu^, ^'8 ® 

- PrQaT'^'5Jl^*i3^ I 

- *(11^1 t&*1^, ^prWf^f *tC® <l|t<i* «« •fCH^J'8'OTt ^ 

^tf&^ §®i^’r5^ ppR 1^*1^ « ^•iHiPi C5rc»t <liwr ^13 ^>14 ^ flOT 

flNt® J4,W, RH*I 'vca *fl^®ll ^NM wlw 4l^®t®C*11 I ^'Sf, 'iR®! 'sitl'Slil 

*W^«1WIW|^I1H^ I 

fBCSfsW^I^ '?f«t ilRCSpt CSt^l^ W '*rt*Rl*CSRf ^ x||<?»w ’Hcflv «|l5jw?, 1^ '^Ntl(tC5T 

<ijlw?rNc® ^ I 

CT ’PW '5JI® ^ cwiR?, 5*1^ ^ ’iR’i ^ OT®^ R?pi c?r«^n^ ■siR^r ^ '®w 



*(1^ wr 'SF« >3 ?si1^ 


^ovo 




i I NOf^ iSj5« ^^5lf&?,5®PT ^ ^ I 

^ I vsf& lira I 




8 i<|-5 •»i|^|(,<)jap®•>i'o<i»'®| <ij<i'3^h^<^’^^’^ I 

<t I 'SF« '6'*^'^tf&?.'5J1^^®r^ ■»l\C.R?l ^ '8 <l’l>''ll(.<l’l»*t^C5K'^ I 





«aiR!»t, <iwl^ <iw I ^tCTt 'sc*ife<^ c*ift3B« ^R]Bf ^ i ^ 'sw^l^w 

«^*t, «l^fl% 'swfe, «!Ri «lfiraW, 'swfe^ fiw *1*^0^ wi^ «ll^w 

I wwm ^ xjwwlfl *iRI 'bIsfiI 'Sra^'^ CTiliBfl I ^IPW ^pni ^IPI^ 

’SW^t?I'8^RC^iT^®Cff ^*ri^9I5( ’SBI'9 ^CSI '8*(t’8*t ^*"1^ ^C's *tlcsi ^ I 



'sucwi '3[R4Rcii ^Ww RmmI w» ^im- 

- c»ifHd3"H cHlHdi"H I 

- »f^ I 

- <1^ »tai|^t«fl I*)fi'|j'6| I 

- «OI« liw 'B||^I» 












'SC?re t'sRo 




c*lRji3*lt'M 'vw^ 


CBfic(5?r ■*l1^ *ii1^ W5c?r i cwm c*lPiui“lw<i R^i^lfir 

Rw&il c@fl^ ^ll^‘i *1115115r?*|5i *%’ ^ ci^ c’iR?S*t5T ■R® ^TsrK tii'^ 

CBf|C(5<r "SIRMIKST 0Bf1\?1C® ^ I C<1 RiS»R %'S? »H? W ^'SsraiC’t ^ 

?f? I ^ TTt’f I c<i%s*R ?p? tcsi^«Sic'5? ?in?i? I c^ ?t 

^ aj?ett?fsf I ^ «i®[? (^ cS'^ ?t *^'rl'9i<p ’ift^t? ??T I R*c«iu CBftC? cHRua*)*i 
*IW ’i^ll’iR ?)Q?t »lo'o I %c.®iw 'atflw (i5<p (J>c.''t» *|%Ft? iTU ??!?? 'J*lj*(l*i SR'S I 

C^t^?? "sre*!! 'a|(.»l^ ?%Sff ■?!? I ‘fl’CTCai %> 'qjlwvcta 

CBft??ira «ii'? I ?1?wrW'^lCTTpfB5i ctf^ftRc® *115? i 



ywT'q? 


?1^ "STC^T ii|?S. ifRslR^ <JtpRr 'e5?re 4? ^5*0 C^R(j}*ki<i ?f»|I ^tWT *1®!? 'ai'oiH-jRS I 

?t5^'S15^1'»iWl *l?5??3p1& cii^?1?, CWT ®Ut^ ’IJR *15^, ^ 

^•iSfHh ^'sjIR I 'attiRs'v (i|? o’pwi ^^1? ?t5*1? ’®<P^ R*lR^t? I 


• wsfl^R? '35?!^ (fl? <t4? RR^ >ii?^ R’tg?! '*wt <ii?^ RgRrrst^^ 

?)S?lt^%S I 

• 'SW^ i^Rf '9(1^% <*l?l?l «i|? 

%Bfl^ c»il's|M4 'scare's cwn??? ■*!% ^1R? RR5e '85ire iii? RRt ?i5l? ?wi 
'®^’3ff I 'S5?]^ ifl? 'ail^r® C5FI5'?? ?nf-'»i>j('8|c>q» «|'®|R'8 i ^ R^t*i»i (Throat 
Thickness) ^'S?!? ??R '>il'elR<p RB? R*C>niB? '^pH? R?^ IwfB 'Q5?I^ ?? l 













































^O'!} 


'“rf^ ■^'SfRr 'Stot'QW) ■SI^ 'SC?I^ lilff '>l>('o|(,^ C,<P^'^'S 

%55^ C’tl^ «fRT *1^^ io ^ ^ I «tl?lt 'SIRra 

^ I 

• ■"'flfPRrs ^if^ 'sc?ri%^ c®tK^ c^ ’''Uf&l? c^ apl^ R,t>iM Rwfbvo ^q?r, ^ tn^t c^ 
cstK® ^spsjtf^ ’’'iTiti? cfpsrf 'm, ^ ^ csfi^rt^ ^ i (?r<fr 

cR?i '*rsR '6c<('®h 1^ ^ «n? '?(.«i<i c^tw i2Ff& w«ff <ot i 

^.'S 'SC?!^ t'»Rt'9 ’ID'S*)) 

- 'Q]RI^ St«iRr atc?l1^ 'QIRI^ <#5N1? WpT'Q Wat I 'SC?raRr 

- ►t'sp'sl «l|<p(:«i5, ^ '«t •<l'«'^l?i*i «Mt'o '55^ I 

■/ilS<p <pi(,<i^ witsp^i ’*r^ I 

- ^511^ c®f^«t, R(,«n‘P(5l« ■51®RT 'a|'8j|<i»U^ I 

■ c’|R(J4*iw^i ^«iRf®r '^'t^ ^siwifw ^ ^^ncsi^ 'srsRit cstc^ 

'ai'oh 'ai'SllR^ ®Rt ^5(1^ I 3^1^31^ Ci«1C'» 

■ 55 ^ I 

- ^ (RPT ’Msf? ^ (?r^«f c^ <si^ Xw^dai^ w\m ?|1% ■ 55 ^ i 

- CSftl^ ^ 5 ^ *ft^ '©«fH©*t «rR»c® I 

- 'sra^ %fBl^ a|1%raT*f ^ atc?rt®R 1 'SC?i^ c#^ ^ 1 ^ai^jlfw 

<p|«^, «It¥ (?r^«t 'Q 'a)l<^U<ff 3|'©'M «ll^«l(.*Rt <p<)t'0 I 

- csitup ^ ^«f, ^M<)»(i3l'b «lf% WoTtfw ?5>r I S|%cm*f 

<p<ic^ ^(.“1 <p1w^ '8 »ilS<p ^f^tva 5.0*1 <p(Si'S sl'i'il <p<ic^ ^c<i i 

- ’jjt^ ’tc^ ^ 'ilHJ'o>l ^«f, WRM CSfl^ 'o|0®||«H<1 *|f^^ 

^ ■^, 3pf^ art^Sf WU5 5w<>CJ3l'b <3 OSft^ ^ ^lt*lNt<( 

^ I 









^ I ^ ^^131^ ^^0^^ ^ I 

^ I (.'srkvb^i '©?F^ '^XWrf I 

VO I vQi:?!^ c^fi^lvsf5(,\o I 

8 I (,'s?|(,^<i "C^f^f^Pi^ ^ I 

(t I C'srlcvto ^f^<P <lj<l'2(^l 'SK®! <M(,«1 ^ ^ ^ I 

vb I CSfTOS^ WCtfl C''lR(S'*1t-*i^ I 



C 5 OT > 8 C?rf%?,-t£Rr 


^O.i PlPl^^ ^U'O ’tw 



fUT PosnioN 



HDfOmTAt, WmON 



3F » 

VSmCJU. fK^fimcM 



4^ 


CWSKCADfOmoif 


♦9 





























- Vb|$*1 4)|’b/iPf5 

- '5si^Bf%H/5tfl»^nsf 

- wiPt^ 

- '4>ll54iH 


- 'SWfilWJS 



Welding Positions 



C«C-CDCTE 



Horizontal 


Buttwelds in plate 



Dowfihwd:M/10 Hodiontai-wlieil: PC/20 


1 ^ 



OvertiMd! PE/40 


Viftlcil-u|KPf/30 


VlKlk«l-down:PO/30 




WOT<iRt ^ c#i*r 

ts*w 'aoife<j 1^3|ll«ai^ 'swtoIh « #snw5t i c^qi^ 

*tPps •sfWTRr^l TOt '??r I ^siv 'sca^ <iiir ^»PRr 

((♦lUlMfl ’If^ '5jr, ^Rl*Rt ^ iW '*It ^!9?rt «l^) ^CRt 


*5 'a|<11^lll ft^ul ^PT »|l«c,'® 'Stufe^^ac® «Mtw wHws tww 'ata|'^<l ^jC® ^ I 


































'8ni1%(* 4 'erafe^fiRr 

5THBM®i ^jiwr c^nr «*i isniB ^ i 'si-uHi in^ cnaf ^pur wic'w ^ *nw 

tRwI WU 'airt’Pi <Pflt'*i I *fll| I 



vermU- BEAD WELD. HEUW^ BVWi WITliJU. WEAVE BEAD ■VELD. 

WEI CMfO. {KWB 

f & 

rflRW WSQI W 'StS^ (IRJ TiH *riS 8E“ 'SCS^ iRTf ^ (1R(, ^SsR 

yi*( ^14 ’atnwilnw I 








C5OT 'Ql?I^-i£|^ 4*1IC<fl“t5T 


s '»lllJ<>jH 4 c<lfHd3«lH CT atCTTBfr (mar i'sr ^ 1%’ c?l®r c<rc«r 

*rt^ «t%ircsjcif ^5tc® ^ I 'oi^iu c^tar ceticvao *ftc5 c«tw c«tw 
C^PlCil nl«1C?l '8C?lfe^ ^*1*^ ^C'9 ^ I 

'®5l?ic^ 'ai5%^CT5pT'^f^^tw^ I 'fipst? c^ ^ 'o*ic«i^ ^ ’Itaul? 

^sl?K t*i^ I 'S||^ C^fB wc^ *ror CSFl® ^5ic.'s Rw I <ru 

C^C2t Ifll^ DCilC^, 'SPSl^ (SJ5 C5ft^ <l»lwc^'S C^ *rWW, ''5W 

'oi'ojIR^ ^t\s *11510^ •H' I *(l'g5l S|W ’Hlwlo ^FU CT ^T*Rf a^till'et'l ^*1*1 Mint's 'S's 'JTSRT 5m 
<Mt'® ^t5 I ^5|f^ *155 5m 5*5l ^(.*1 ^•lU^t ^C'S *1I(.5 I 



c 




wQc<i>*R-i 


'8.'!) DH*ti c^M*r? 

cmr C#^ wr ^ I H# '6|«l^lw *)1^ CT C#^ 

^ ^ I <8^ (s?5 'SKt^iw ^ 5p«3< l^’if^s I 'ow'SilM c^ «ti%c?r *rt^ 

^5^ '5ft <1^5^ '^51^ ’srt*)jf^®f ^ ■fWCTS 

sttc^ I ^1^ CBftc^ RRisf^h 'ai<i•8^11.1 '=(hl>il 'oihlil (.<p|**hh«T>i»f <p<it'o i 

'8'5t?t (^ '5R^ ^*)Tl^s<c®t?T srspt W53^ C#f I ^ 'Sfl^ CST^«f C^ C^tC^t, 5ff|<|s 

^sfitwt^ ^ sftf cBfi^ 1^ ^ I sft^ c®fti?5? cTOi 'sr*JiR5<i:'i? sfm '^ro c#t 

stt^sc^ 8f1^ W »|fk?Rr ■*’*lTf5W ?s?[Uo «t1^5c^ I R(.*l«) 1^'»l'a|5afi<p ^RTSfl^f <»<^Rl'g 

<P<1t'S ^ I 

'S.S 'acqjj^h 05CFf <flRf »lh R?ia|HS 

c’lRfS^pf lii? ^ ^w<i>dalC'!95i ^ (?T?«f Tf^irT ^ I ^w4(iSlv!>w *frp 

CSftC^ °io°-\ro° C^®f ^ c»o° C^*f C?rc«t ■^R‘P *lRc.'o ^(.'T'PuJI® cstn? 

^ I ^Ret^H ^ csftup ^w<i>(j3I^w 8(f° c^*f c^ 

^t«i<i»cjSl'tt ^ C^t® ■Rc® ^ I 'e«lno^,v!9 '5R^ ^tei<pcjil»(.<p *rl^ csrlovan 

S>o° C^«f C^ C^ ^ C5f?^st -^stcg^ ,£|^ C^ ^ ’tf^ ^W4CJal^ 

■pt^Rt I ‘^1^ c^'f C#r stTf^R ^ «tRsi;^ I 'SC?l%^ >i|<r 

c^R3r (if'SR ^ti?f *Rn:® ^ i ^rtus 'sil^^R<> c<r»t1?T atR io-i® 1%® Rro ^ 

^tt’t ' 5 I 1 ¥ (iii»|'» 5 |w 5 i afR vs.^e RR « 11 c^ I 

'S.e 'si^m.H WOT '8tl|R»K 

^yfwst 'Stmt ^*n<f‘i^ ^ft^p^ >fvo4^ic<ii ^ «r#, Rsi ^iw®t w® "sit^, §5pr 

•^'o<|9'o| ^ RoM'sIc,<p I csftc^ wM 'oi<i8i.h t'oti 

1^ 1%^ ®tp51 ^b|«»i ^ jpfs R^rt’i^ 'sp ■^^f's '^|f^ 

^ I %ti%^ 'Qf;?if^ « %fRwf 'sip, ^ 

‘Tl^ 'sfMj^'f *ri^ fl?rf a|v»iR\o ^ I li) '50%^ »ft^ '5fP% 1%^ ^5 ^ csfSP^ 

■srcsfj <>il^ I ^ Rt ■Rcr <!tp I ifl ’fRno 

J1'0<^'0| ^5f^®R5f <p<l(,vo I ^(,o 1<P(5|'!9 C^K 1^ (3P, -^R<P ’|1% 'Q ^Sfl^ (?f??f ^’SfRf 

C®ft^ C^TTf I 'S'ol'gc.vtt'a ^’lif 'op ajFixpRi'o ^ i£|'^ 

OT5^ 'Q'5l?p5 'Qc?i%^ f6fp '511^ 'gc?p® >£i^^ '5rp?r -^pf® (rc^ 'Q'5t?r (st& 'sc?rf%^ 

app '5R*l3^ <i'^<ih ^jC's I *lt'5 '*PJ '5fP% ’P^T ^ 

<U<IRR ^IpSfSl® 'at^lfe?, afRf brO° ^ ^C® ^o° (3SP ^leRt 'otCffft 

5R ’It'STfT'*l1?t I 





;ii'0 


«l*nTl®rt-'o 


Cl I ti^Sr^I^T #t? 

\5 I '0|nJ<pj|<r| 

^T?PW«t«f 8 

8 I 'S^ ^lie'll <)eit'® ■# 

<t I |Pf5 ^«TCo ■^t C^WIlf? 

'b I <.<plFi<p «q«i(,'s C^l^? 

8 

^ I C«W I 

br I C«CW '8^?!%?, ohll ^ I 



' 8 C 5 re w c#^ 


8 .^ 'amw ci^lc^ t 

'snre ceft^ »iwl^ otI^ i <iif& wt 'earetrair af«(lsT ^'i>«M i tii <i»|«t“l 
<fii5 *fRr I ’ws « 'art5?r ^ i Rfl^< ^l?f®f, aw? ^tw cetR ^ 

n»IW<l ^=0 'flCSWilW ^ll5^ C#H atjc^M ^C'fl ?ic? I W?®t’r^ ?jF1t i>"ll^l^»l 

'6 I ®PTl?*f *8 '»|i^C^|b*1'bj 1^'» ^®1 Pliiai*l '?t ^C.*1 ’^M> I 

iii? ’rt<ri?®w 1^ ^iw w ?Rrf ?i? (^) RfFi (^) *i'ii*i1^ 

(*t) c‘^lR<t* R^R» I 

8 .'^ «c?« cvHc^ i 


?sR ^ c*f5 ^ 'siiUftw ?f5 (wr? OT«?t ??i 'snw c*f5i»r ^ c*few 

I^W c!i»t*i ^jC® 'llWC? I iijf& 'ai|\jp|'ai|1^ *llc>( *tl5I5'0 I 

•i<(hR i 

^ 'siluR'cn *1*1'0*1 *nr 1^(5 CT^IW? ^*1? 'flCS^ ^nt*i S'® 'fe^lc.flu ww* Sci | 

‘iiw •I'll'iR 'scire wtlwfl <«ihii iwt« *n,(.«p|f5\8 ?)ei?Rr tRR ?inr 

«flwi 



(A) Transverse shrinkage 






















(D) An^lar difitortion 





T 


dir«ction 



<Q Rdt^nional dalortion direction 



(F) Budding distortior 


C^lf*IV t C*fP C5Pt 'SHI'S ^RIW iW ^ssln *Bl Sw C*f5 *i*itTkH 

I ^IWlM C*|5 (iRt <irc¥ Rw "SHM I ^tW Pn*.''1"l- 

OT|^*9|W^^*IBBr1^CT dCPI I 




'sc?i^ 





8,v8 'sni^ R^f*i H>i w 16*11? s 

R^I« I1»({.*1<1 ^»tlTr©l?Tf%5 (TTQllt ■^PTf- 

- 

- 1^ 

- c^*tc^ csrst® 

- 'aiii®t1?<yf%’f 

I^l ‘ii'^ R*^i>l<i <^l<il 

S »i|fi» »j<t<l»lM ?®T I RiPC'^i 'sciiRj^ I 

4?r «(l<ihlR-9'o| ■>iR<p'®|m ^wRr cac«l <^(15 ^ slli^ i 

IH ^ I '6|f»'Sa^N ^IC^rlW *fWf ^ ^ cwn? 

^'o^lR "'I'vCi'vlR'® t^fUs, ^5i(,'o R’l?!'® R(,^ 'sk^ C5®11^®^5^ i 

^(.*1 ^c^lB'o I irsf ^f*pr <iR 'siNI'® (Plf^) ^RTt lye's 

'aey^ CTBIst liRT R'^R ifl^ •ny.'S»|ot*iy RHt’p ■«p|'et <PDe'y I 
CT^I® a Rby filuPf's Rsey R^R WSR ^nl *I1?I i 
'alH'sblRVf^’lJSjyl® 8 'aiqyltl R^R> ^?IT I 

1^ t£|^^ RmpdIo o-f^ R^dR R'^R i»ii *?n\ I 

















2 nsi«-8 


i I 'a^?i1%?. tstltva^i R'^Ri #1 (J^WlTf? 

^ I C3ftC!? R'^I^'S) I 


'’T?f^a|»f 8 

v5 I osftcsp wr ct all%f^?rf ^ ^ i 

8 I csftc^ ^ I 

(? I csr«n5 I 


'b I %*t OTSt^ '^? '^SC?I I 

H I i£|-^^ R»<pi)|wg <p|4<p|R'o| I 

V I ■qsit's I 





<t.i 'OMlRf^ <lRr tHHlfiltn ^IT'^S 

iSW 1^1^ ?TO?Rr *W^ I U^l*ll^ ®5I»1, fPl'lIU ^|S*1, 'a||5l (.'♦hll? ^ I 

«tf^ I ^311% ^eff ^\A4 ^c| vf<|v'3|?r 

(?r ««r Ri+JJIH <nc^, ^ (Molecule) 'm i 'bfsot ’^Fs?iT m 

*RRt*t^s¥ *l5i»il'it'<p '»I«W #1 <1t^ '^IW? 'tn *I^VI*1W '^!f& I 

(i) RSispflh (Necleous) 

(^) (Electron) 


0 





9 O 




*RPrt^ ^*ij'^(.»i *ltC^ *iw) C^rfBR '^Rt R'SQ'i I C*Ji'l>t*i^i «(k«^ '51'^, 

R^ilSW^ TJf^I ’Slf^ ^J»Rst I <*Rrf R^5&tlKJ1< bWRw 

’Jilt'® I ^?r 'SJN'ltf CSffBpW wtHi eflir wM ’Sflifl I eJt'oj^Iu *Rr*rf^tC® ^ivafS ^•il'q<p 
oltsTS ft4l'5*i ^ItW '0'®nJ ’IIMI'qj^ dIc.'bt^ ^Iw> I <pi.*i *l?rsrf^ ^Rljlir 

(Neutral) i ^ wR ^*l<p| <ipp|^ 5,(i*l<pcjili ’dlcir ’srt Miivhlw PP'iR 

tpwiSR’'5^ •1HN4151’^ <iRt C«r«t1W ^t*14d}H CTff'^lT C»N1PT ^ 








^ i£| ^C*14UiH aplt^p^ ^ ^ ^ f^'S. I ^ tcsRs^f^ 

fiKlf^ ^ ^otc^ ^ ^ I al^tc^W'Si '^(.«i'9iiS<p '^Iw^ 2|^ S 

(i) aKift ^?,wl®tt'o «l5,wB ‘Pit'Si'v ^C«T) 

(^) ’1?!'^af^ ^?5<lfe® 'o(»t'5iil (?#^ <p|(,«l^ i£IW '^) 

(i) 'si^i ifiiT cTOi f®.1^. c^ 1®.f^. f^csm wiwU^i ^ I®.f5f. c?R5|^7Fmm 

<j<l«i!^ ^ I 1^.% TlSfRr't^ ^5)f^ ®eft®ef Typ>»|^ C®fH\^< C^ <(J<14i!'4 ■??[ I CT ^ 

CW '6 'O'tfO't ^>(=>1^ tPwSt® ^imtTSra alCillet^ (TT ^ C^ 1^.1%. 

'5?! I >ii c^ c’lhlRl^ ’i9‘('®'i ^ ^ I ^ *ri^ csftc^ c^ 

^ I 

('^) CT •ll'o'nl C.®tl^ (?f'S?it '^, PT ^ wwi •‘pIw^ *ij<i^'® '5?r I ifl 

c^l'iRfD ^R-^'0'1 '*rf?r ^ i 

(^) 'srafe^'iRr c^cai <p'®<p«wtl«i'i>(^<p^i?!Bito 

(i) t'olc'^ef (Voltage) 

(^) (Resistance) 

(vs) (A.C) 

(8) ^5%# (1^) (D.C) 

((?) ^w'pGS*? ■’tt^TTl? (Electric Power) 

(>53) (Circuit) 

(‘t) C’ll'ilf^fU (Polarity) 

(br) c^ e^hlRIU (Straight Polarity) 

(<») R'ol-^ WhlRIiJ (Reverse Polarity) 

(io) (Arc Voltage) 

(i i) 'QI’R c®tt%W (Open Circuit Voltage) 

(i^t) (Striking Voltage) 

(ivs) 'srt^ (Arc Blow) 

(i8) ^ (WEe) 

(i(t) <p)h'i (Cable) 

('Sf) 'SGlfe^ tiRT ^f^sslWPTRf ^^8 

c»|C»Bffltg ’tf^ aRif^ CWT ■ptt’RT atrium ^5(^«f5ti:^ ’l^ntNr w 

<p|(.<i^ a|<i|I^vs ■ptC’l^r a|(,i(|«f*i ^ (,'o|c^«t I li)^ ‘i)<pt<p<i HiV t'ol^ I 


2|<i|R's ^}a?rRT ’to ^ ct ■^*rt at^fiir 

wli^jvjh I wfejvh ^ '8^ I 



'srRs 'Qc.tife?, (£|5I 


'S(«i'li|<iwn>^ g CT art^ '5^ ^ SRI^ 

«i«i'5|?iwl^^ I (^?:wc®f >31^ ^ ■^) 

Vbl^U) 4lM^ (f^) S CT SRK ^ 

'ai^t'SlS '<?lw^ (’TIWC’I '^) I 

*l1«?l1il 8 (RsR RJ5R >^1^ W?r (?I ^ ^ ^snRs ’t^S?rR 

<l(.®l I 4'?T 4<P<P 'QTTl^ I 'Si)|ut<P RNh ®®t <P<1(.®1 'o|(.<P R»{,®ll'8?rf5 <|(.»| I ^ 

'a'?rf& iooo= i R>(,«il'QTrf5 I 

8 ^(,«i<pI5PiI^ ■5®n?r ^«tc^ Rt?«TR■>ilRPu i 



c*tW^ 8 c^ ^wcjiH c^ aRlfl^ ^ ^ c’lHlQID ^ i 

t<ICR'g 1^ <p|(.^1'5 ^['siTt?, lil? C^hll^ru ^artc^l^ >il1^ <p|w^ 8|1% 

^ C^ C<1Hirail5 (Tit I 'SC?rf%l C^M 4 C<1Hlf^ ^<#%sr I 

Ci!|R RhjH '5tfl’«r^RU5 *11^ 8 
C’lMiRfD lit 2}^, '*Ht8 
(^) C’fKlRl^ 

(’*t) C’lKlI^ 

C^Stl» (TlHl1lfl> 8 ^ tW'^Uil'b ’'If'ftW fittc® ^ SRI^ 2ftc® «t1W ^5^ (Tf <lJ*1'^IC<)i 

c^tt c’lhll^HJ I 









Hl'sK t ^ ’T^PIl’t ^?IU® ^ I 

Xw^UjI'b^l'a* ^ «R 1 ^ «t1cs iW W3J|^ «ItW ^ ^ ^ 

c*ll*il9(l» I 



(t,® t’ihlfijSfl ^4 hI s 

ctB^ HhlRfSti s CTj^sRr ^p<|sT c*TC*ltB® (-Ve) cw^ ^155^ ^ ^ 

c*ii»ii9l51 iSCT ^t*i<‘(i3i'b c*icS?r1^CT'1 wr CTf&'®tt*Rr'!i»!j.’5»5j%^ 

^ C*lc5 <iRt slR* 'S0,'00% •^ffc ^(,»i<p(JJ|(,» I 




lira 





CHI'jll^fS 'Sift CTfST 'awRs^, ‘pnc.'s «ij<i^'s '55' 1 '^t’pwi ^RF 1 ^PI^ 
*il^ ^ ^ ^wdaivb '5:91 ^w4(iiaH«» ^ ^ 

^WCjjl'b «(I^9'9' C*fR?t ?Wt *11^ I 


t tPwSt® (sj^ WT mc* 115 « (+Ve) csra^ ^ ^ 

c*ll5il1^ I <n cwm c*l^ w ^w4*(5h«j^ 1^ ^wVuJH sriH?® ^ wr ^wuSlw* 
'W».'W»% ‘iRX C*Ri5 '80.>SO% ^5H ^ ^C«l‘w5l(.®<l *I1W *1^ CTH 

^ I ^I'S'SlI^ ’il'O'll ^ 1 b^ 'QwRj^.’^RTRT '^tOT CHhllflfU ^J<1^'0 ^ I 







^^8 


i I c^hlRfU c^M?r? 

^Rf^«t?t8 

^ I ^sri^ 'S'c?i1%^ li) c*ti®n^fN I 

'0 1 c’IhiRHj Ggf^1^5|jm^ i 

8 I ci^^c’iliil^liJ 'sl^^c’lHlI^ilJ w®#(?iM?r?WT?5c^cfr*t1'Q i 
<t I c^i'iif«n>5i w I 

«l»f 8 

>551 'sof^?, (iiir io# ^ I 

I 'il.f^'Q 'iRT B'£lN*i '^C^' OT’%3 I 

b- I ^?i®t 1%«t8 (^) C'olC'^'St ('JT) Mfat»5jh (9t) ’It^TlB (B) I 







<5? R'wt '8w^ «<nr Rl^ 'oi'tit-in •^h R^t'o hIhw s 

'scufe^ C5fn9lwil?r >n:«ij ■%•#- cwl^ <£i^ CBfT^r i <ii1& a|c#l»r ctoj c^iw*|5T ^ 

0 ^ (?f«?I 1 ?t C#!^'m (W 3 il^ ^^ 3 ^ ^ 11 WI§ C 5 T, (m 

^wjlPt '^is<p»lt<l '2®^ •«P5K?1 <i|f& ^ I 

1 wf 5 CBfl^ <iR 11 ^ 1 %^^ 1 ^ '^iPIt I 
-CBt 

-( 3 f 5 '^PR?PT 



^wtJ 'flWW 4f| l5Cfl«l ♦IRIW * 

-1^p#'Qc?ra viRf Rl«a 'SRjpra I 

-?^s^»N i<R«, c»fl>TORf ’flcafe^'orRre'^, culJiX i 





- C&f o CT C>f6t CSTI 

- C®r*t o I<P(.“lu '6c.<i‘o liRI <pu ^(.'s CBt ®|4» I 

- (2|f5s cBt ^ elfs 1^wpf i 

'Jj.'S 'll? R't'i'U 'scu^ t'oR^i ^t*l®f s ’’^ R*t"i'3 'otfw t'oR ^t's Rtjjti «|R) 

^'S|*ll*1 ^t'O I 


- (2ff5 R<pc*i'>i 

- ^5it^ vg <Mjm>31 

- ’Sft^ <3 2|til|er^il'4| 

• Rtji sin’s ^(.®ii 8 

ajli% g C^OSJST 2raf%? alwlefi '^n liJeTl^ ’IRTO C’HiB? ■*’51^ 

'oer^il 'ST^ I C'fD5?f ^fsFP^ ''St^ Re's®] £|®^ <i»n(.'» '5^11 

• C*|RcI 3 “IH 8 ^ ii|^ 1 ^C 5 f 5 'Qt?IC^ C^ Wl]^ 'oIM 

C’IRcS'H 'a|\!)jh»i)<p I i| wW ^MPo ^ I 

• C8t#8 ewi? C^ ■'jilPp *lR»(h 1Rs?;^ 'iiI'!>|R«i> R»ww5«i 

C^PT Wra ^>TtC8t 8f°f^ C^ (^^RR (?R (?T?,«() I «RTRJ '30^ 

«l«l'0'1 I 

- 'SC?t^ ^ '®®f Rc«T 't^ <1^SR^ ^ I Tj? 3P?I%?. C’tP® 

^5^ ''iRsit'f '8C?[^ ■^RT (R Rw ^ ?NPo ^ I 

^»tR?R8 >iR# 'QP?1^ 8oo RR RR Rts# I (?T^««r 8oo-(i;j, ^J,) 

= 'D‘i'b RR wi I ®?5p® srtp® c<iR?S»r w^t 4 rtri^ 

I 

RRR 3 firaRt%®T8 'QP?rc^ >i|®rRt ^ RR <5 = C«jf5 R^PPf «(>I<R»^ 

I 


^l^«t 8 osftpp c^ R^sirr 8 RR 4I<431 ^ ^o RR I (ii? 414431 
'il'TRt = 8 ^o =Vo RR I 









i I <i®i(,'o ^ C^Hftn? 

^ I csi 

vs I C5f?«t •qeit's '#t ? 


8 I df& f^<p(.»|ji <^®i(.'o c^Hin? 

<t I c^I^cy*^ <i«ic.'o 

Vj} I R’w'iJ C.'8tl'!?M <l'1t'!> ■#!' C^WlTl? 

H I fw# 'StOTOO f^f%^ '5r?Ji?^ ^ CeT«t I 
V I fipwU 'Qtilt'®?) I 

J» I ’>1? 'Qtil'S tvoRil (,<^l'*t®T I 





tflcw 


’(^C'M irtcfw HW *fBir} 

iPlw liil^ >aw «W^ 4i»il?it^ c^, ^ 'siR|t«»*l'i «1^1^ 

■»rf^^|5i^ RlSml 'Bj'ij ^ I 

(^) t'^llwfll^ L'^lwt >fl^'si^jl*« ^NC*HI '^'dPlIcl'O GJlCraj ^5l(.*1'!l I 

(^r)' shtTO 15c3«m (3^^ 

(’t) t»l%Il5r C3S1^, 'lUlRlll^l QFlill^, •I'BiPilllV ^ (£1^ ^lJiPl«|;| (3Pl£l1^ 

I 

(^) OTlfSir|5r, ^IHH -H^^S 

i£I^I^gt« ^SfRf '«wR»?, tira 5,t*I^i5l» <£Rr^*l? OT '0lH«M '8lt-q» ^(.»i(S|\!» IFRf | 



IRI^ ^<i(.»m yrai 










- 

- #Bi^*i 

- <rUi^*i 

“ Wp1'9» 

- 'aiftitBH ■•^»ll(,'5 


'flwR»^ Gilt'S I 

'S^ CsiBICsr *lllPra ^sil^ ^ ^ »t1sps »(t? <ll?lll?l «lfISHIlW «lf4MW W I 


l\^olton metal glok>/Lites 
protected t>v sTag 
aod gas s^iieid '“•>.^ , 


^^eld nnetal 


ftar s ipkw ^pI^^pIRvoI 

'sca^csjSiteraTsi^, >ipfi 'et«* Rtvb^i Rimm i 

CT&IW’sol'RT ctW I 
tHtflw'Si wfiil^Iwn 1^<iai*f I 

wwH ^fsf '^?IC^ ^ ^iilt'o I 





^'50 


^.'S ffttw ^*T»ll ‘MIC.'B Hhl g 

*f1^ c®c<T «UH 'Qc?ii%^ ipt^^pg^ 2tw ^;pTf 8 





(RIImR (R1IR5 iflR^ 'SIHJhJ ^’IRIUR 
RIIrIs^s (RRt^ «RC5R 1 

^’tR 


._^ f-^ _,_ - , _ C^s-C; _,_ ._ 



wRR CSFRR, ’fSlpRlR (,spRK«, nSlpRlR 
<R>ll*1w'i3 (ilR^’l'GlpRIH OgIiR|^\b>l 


CRlfwR <#lf%R Rt ^SRJRJ Wt®R#R 
(RI^#, R#RBr, Rlt-<M<Wl3'H ^ 


- f^ «(|^0'oCil ^ St^fir® C^5tid5® ^M(iij|^5i:iC<<sl 

- 8 G!|f^ 1^, 'ai<l?il(.»( WW 1^.1% R(.«l<P(Slv» 

- vfiPivB g vip5i|i)$i (.<p<i«i»i|tfi ''i»i'©'n 'o(<i'S{^lc.»i PTMT R>« ^ ^RT I^Pic.'s 

‘qj'q^l-a i 

-<i#i^ (R*0T^ ^sinraR) 8 ^ iii<r ^ i 

^SR^TCfT lilf^ ^5fsRt f^ •>i«<i5il(.^ t?C"R '»inX<pj|®i 'S«RC5?r I 

-?F5%r («tft ^TBRR) 8 sBsfR^ ■^‘I'O'l ^SR^tlBR (fl-tR 'ARvfe.fR RR^RtC^^*lC^tT^ I 

8 fe.lR 'srsRt 1^.1% ^^RR?I1C^ '81^ Rlf^ (.'o|(,'^«t Sd C®1^ ifliT RUSf C?(C«f I 

-(.<il»i<p 8 ^c»i<p(2|v!» (+Ve) I 'Qt'*lR »ilRvJ t'olc'^sr ^o ^ i 

■sn^ c^n wm ^i^srh I^jsr cwm (?m?^ ^ 2rf%?Rt*(^ 

■*lf^ 2RRRR I 5#, '0|l^<)»jM (£1RI 'Q^RC^ ^ '5^, C*l«l'e»tvo >|V|\sW iSRt 








'ewfe?. ipk'si^i 




^1 IPt^ -qeic's ■ft c^Wlir? 

^1 iptc^cgf^lwt^'^ I 

'SI *!i<i(.*i<i spIc^^i <pI^<p|Q'o| ^ i 

8i *rac^ iFk^ ^ I 

5lH|sj,14 at*f 8 

<t I ^ji'^|iiPl?iN '*iJi«iPiPiiil>i ^5Ul®Rf (jsFtc^ c^tat K>N>isiCii5i ^rrsr ^sf ^ i 

'Js I 3M 3T@PT^ wk'Jf^i wtifl spIsI'^^cR'S •Tfsf Sw’sf I 

<\ I s\-^K C#I^ W® C<f1^? 





V.i t’-sllc®^ 'SC?!^ ’®«lte®r 8 

(?! C^ '©'=tt©cf '©cff^cf (,4||\s|(.<|<p 5 ,Cc1<P(5|vJ5 

^<I^H 1^%=T ^ ^ CSft^ cB^sf^ ^ ^ 

^ I 

fif«^H 2f«^H ^sSi^ '^cff^cf sjvf^ g 

1^^ 1?b«t-^ 5iw® 
slI^wK "^fSTot 

- SvS^^JiC^ ^tlf^ 

- ^5|f^ ^Sl^sft ■»tf^ 

^1^1 "STt 

Svs^^c^ c^ilRi^ <?^\ ^n?f 

c»ii*lPi?(N" Rc^®i P5(.®i^i c!>(.?] "“t^ 

Rc<p®i P5(.®i^i CTOT'^lf^^p^ 
c^ c<pH (.t>c?i 

^5|^ ■*1^ 

C'^R'IC®!'^ WtOTlf^ ^STli^Fl^ 

- "BW ^ stf^ C>lf%Pll?IW 'bA-b'.v!) "Bif 

- Qcici ^o-'^8 



^kc^»i I^^T" ^voj>» ■*RF 

i£l'C^ StfSRTf ^1^ '*1^ <P^ll ^TlTT 


Sdd ^^fSTl^rf 
- 'Ql?l^ Wt \Qi:?I^ ^ ^5^ 










V.R 'awfe'^t’^Pl'Sjg 


'QCItfel cetH^< C^M ^ (?^ I ®'f1«'C'l?I ^’Rf >i|<f ’t^ ^ 

a|faF?lRl ’rf^?|^T ^ I '0(.<i ^I'g5i ^RSf ■sffsrspu W ^ R(.®i<P(5l'a P(<ili>»i <P5]| ^ I 

IFTW iFtw (.‘Pit's® ^(.ei<p(5li.'!>'a Clears 1%^ ^c?n:51 


Sfl^ I C^ C^ ■pf?^ *Cl^ (?^t^ (?f8?n^ C^tai W 'Q(,<(‘a|(.5)<i 

stc?rm I '41^*11^ ■sfl^ ’pRm 'sum 'siRri^ c^ ^st^jjI'srris, 

'Sf.iiRs?. ^ran ai»rw<r <p|S«i ^i§ '^, »lji7f 

^ (JFf5^i®rr (?stn? c^rj i (jsrro? <p|u«i (?f«ff t^cer cs»c& 

'5?r, '^RK '^FfS'T esRd^ (?(R1J apj5 | i£|^^ '?FfBeT 'SjRl® ^ 9ltC^ | 

^if^ 1^, W1®RI ^Cel^Oal'b s|f%CaTW 'SJ^«f 

ai *ii^ c^ ^ I 'aoMi) R5t«Ts ^RR *)^CT?r Rw<p(iial(.®'g 

■ 55 ^ ai ifpIS sir»(.'g|*J '^<iI OT® ’ftC?r I 


fit*|«-V 


^ I 'PRW R'HI® '^? 

'^, I CSFllRRTsr Ps«i 
o I »))|srlPi®t1^®l^? 

8 I I»i(,<p«1 P5(.<n5i '9*lt«®f ?Rf I 
(t I 'RlWf^ P5(,oin ®®t1'®®f ®(.®i‘'t I 
>551 '©'fl^'f ^c»r*f w I 

RJ5Rl^fi|?f8 

R I *fl^^ I 

br I (JSflUBR Acer's! ?5R I 

<9 I ■SRTOf^ t'^^«i(.«i'^ I»5c«iti '©®IT®*f ^C®f^ I 





s».i 'SCH^ *(|'$->i^t«,<fl •Wnt 

- 'an«Tl^Bt *n^ >8 'oic.qlR'St *11^ '3C?ri%?, ^'^WlPl'ol WW ^ «lt^»C®T 'QW'al'S) 

'sc?i%^ ■^<i(,^ ^rsRi 'ait'i'p 'o((.'Tl«i.'8f ^?:^sc?Ri 'sc?ifei %r'^Tf 

'StfiRs?, 's (.<fl*l(.®i W ’*1^ •'i^t'st^ <P5)I '^TRr I 'eciiRs?, 

®t*!(K 2f*rl^ '3((.«Tl^«sf *)i^pr^ '^i^- 

- (^sW) 

3l^ 

- 

- igt® 

- (?P5 

- 'QC?lf%^ <q»'!)^'©'C5Tf 'ait'^Ret '3 'oIc.l'SI ^<P?l'>1\ts?.'!l ^ 'Wf ^5^ I 

CsW) 8 

- '^T’f 

- '=n?% 

- S'ssjthc’t ^rm I 

- «n3FlW I 

- tfsf sWlPit's I 

- ^ -"rt^ slf% wR3fv|i5lW ^ 'Bj? I 

- = iovvs 1^ (?T8 

- (?T8 

^lt‘(1?J®t1^l^ 8 

- ^’ItWH'^sW -'b'1% 

- Wt- 'SW)% 

'oNH C5c?r '“t^ 

- 5«^ ^Ral'o 

- '5||<l«!,l'S?r1?J 2|«tW '5f|3i*l^ '55 ^ 









- cfrarilir 

- tRMl^ st1% ^ tJiR3(v|i3N iJs.o-;j,eo c^ 

- ^mt^sifel^csrs 

- 290*11%© C5T8 
t®ll'8 ('^I'^l) S 

- '0(\0J'» 

- «jf^ ^ C’lRJPi'BlM ioo-^oo C^ 

- Ql*!®! R^'S'5,-8C 

- 5l®RtW = 'SiJ.'l (R8 

- ^i3hI« = ^(t^(t (R? 

'5|il«lPlR?ll»l 8 

- 

WR^J'STTR 'a||i£t*l'» Rt 

- ^55 ^ '0||id>l'« Rf I 

- RR% 

- RlR 

- ^ 2tHlife's 

- art® Cslf^lviljlM S»oo c^ 

- ?HRtw = ^h.v CR8 

- = iVoo CRg 

- Qci®! Rl ie9-^\5 


!fr.« « lilRR^i^sCRr ' 8 C?lf^ 'S< 1 «ll»|\!»l« 

^It<^ s i£|Rl ^$1OTR RlWi^ '31?!^ I 

*(1^ lilR^ ^olOTR I^H*i t^PlcSj^i R?FR 'Gttife?, Wt ^IRl^Rt'SR^ I RlRlRlf^ RfNR 

^pIRR Wr ‘('sVIlW RW RCSlWRS^ 'SCIll^^ ^ R^ I (RRR WI^P^TUR 
CSfnjp C^ 1^ 'QC?l1%^ 'Q R]t 'QC?I%^ atC^ % ^ <|Vo»IIW 3 p 1^ C^tCS^S 

^(.er'PtSl'B RtRt •’IRtsf ^(,'ii<p(5<p ^RRs 'QC?rf%“ I 'a|)l'lRRi<l(,»l<l Rv^^R^ "^RIR lilRl 

'®1W?r R^WI^ '511^ ?1TIR ^ C^ CR«?n RlR I Wl®[f^%lR, 

RJN^rIrrIR i£|R^ -(SlTR? R^i^^R^, lilR^ R^RI^ 'QTR^ W <I^V||W 1^ ilR^ 1^ 

'8t:?i%i c#r R'^'octI’U i '5R?r 5 wi^[lRl%tlR iar 1^ cstic^ cwi 

■sR.'tCRt’lJ I 







i I '4|Cell^et #t? 

'5,1 '^®fl?r C^w) '^«TO5 ■# c^W?r? 

\S 1 




8 I C^WtTT? 

(t 11^ '^eTC® 

'3s I '0(j|^RR?ll»l C^I^IBf? 


I 'aiC.'^R'Sf '^ITST ^C5T'*t I 

V I 'StiiRss 


I 


591 «iC'!il4i*Sf *(i^ '£R:?rf%i^«n?rlf^ i 



jp,i rtBiro o^IHRhw I 

WWrtflh « ’TOI CT '*llW* ^ Tft rtSw ^iw 

•diffi® I w cwi <il^ fflW p[ »M l^*ihi wftH 1«« 

ft»in C<rtW*T <IMI1C»HI <^1*l, *WH « WWr *1*^6^ <HWl|«fl WH *IW *HI¥Bt I 

«nRi<, Qfti wWTJ^^ili ’iw 5Wf* ^ *i1^t«‘f» RuRRw RMihi 

- view RjPiM I 



sloctl oor^ 


COMPOSITE ELGCTPOOE 
- Wlf 1^ 1^*IHI W *D1»r iTO(ftv«<l V( I 



- Wjp1c*lj «1EM B*IB ^«|B| ^DV 4iV(6 ^ | 











ILIGON CONTENT ;N0ICAfF.O BV COLOUR 
CODED ROD ENOS 



OrBlWiT ^3^ 
- PluJ< Tfst ^ll^M R^«ll<l Csf^PT I 



io.^ ^i+^ilRl R“im c>il 5 ie*w s 

Vll 4|4 'aiWfl'l i 

- erl'Sl?! ytir ^ ^511^ «ltC¥ I <il 'erl'Sl^l W ^ll¥ »iRl •^i<l^'4> 

I i9 Bflvslii ^(,*i^uj|\!» CT^fPTl^ fful^*!, 'a(fi|»|^f«R, t«iPi5» ^'oilR 

I ''>(1^11 (.Mfl »Hhl(.»l« t*^Plc5jii §*l?r ^OT^ujlc'sn (Slt^ fi'iji'i I 


H«lfftHHl WI 

iji (<Hh w Rl^ *ii'sfsi ^jnr mw, ^rf c*ict* ^pf '^ic^ fiiw i wIHIR RR^j 
^ 8(1^15 CSf6l®T ^c?r <flw I 

'bIwih Jjti^ R'*llfl flib s 

- ’«|ij s£Rsc3j 'sre®T Okie's 'srplwl sfHas, Tit "^RRl "SRPt (?IPF fSTC® 

^pic® wRw 'siiCT I vaihicns ofcM^f <il'olo»t ’iRiiH «f*( <ll<pk's ^ 'atl'Slii 

M1^ 'SR3^ ^ ^ "siRet w *|p? I ifl WtPr 

»)R*» Pwwn'§*ni ■^•rtCRi «!«« I 

- x)lRIeb'^ C4l"»llRw?it nisii (>iI5|<fw<i •itN'T ’Ws ^ c^ 

^ ^Itw IW 'iRJ «ltw C^ Ms-iJl ^,0) «ttw I 

- Rl%^ «RjCT f*f5 c^, 1*tcB?r c^ *ii^ R^'nlu csi^ Rww '^iwRr^ ^ ^ 
«I1C^ I 

- ‘ilRRtj'^ RltU^i ♦n^'^nc'BicR^ Rww f*lc5?r (sj^ c^'^fiRt c^ CT's?rt ctto *nQ[ i 

^^vlRl (^Pr wUlW'fl s 

- RkR[ ctBh ’n*flir®^o wi^lR?, (gt^ (iR?, '»c?iR»t, ^*Tsra ^1«R'9 «44ilR 

I^STRJ 5lC®?r ^ ^iPTtS 

- yn^RT ^iRu'T RRit w ^w<i>«5i* Rpiw i <i\ ’Utc# ^ 

^W4<J3H«»i) ^5)1^ w 'SRJH JK 'SRf (^ CFre^T sltc^ I 'Sca^ ^ ^ C^ CiiC«r >£|il 

*llca I <iRl?ll>iRI C^ ^ 'a(H«t*t<t CTWiT ^*Rr ^ <nw I 





^8o 


R»<nln s 

^ I ’UK <i)<n!jvs ^ I 

'5c^ ?r^ i£]?[ c^sK I UK *rl^ *iUg w '^rsiw^iK 

I 

- 'srv^lcil 'q|^R><i Ppoil^ C^rSH <ij<i«?s^s ^ I 

K’t 'Sc^fev ^ ’^vR}»?i C5if»|c«i^] «r*i3 I<pcil^i ctSk <ij<irI^i <p^iI l 'qR<f 

R(.«il Rp«i|5] c^iSH <ii«iIc'« ^ K I ^5|f^ “^R^Ic^Rr OSft^ C^TTf 

^%<\ I ^ RkH W <13<1^1 (.51 'Q(.?lfe^ 'Q®t, XR ^ ^R^l®f '^<1^ ^IKTIt ^1^ I 

- 51<P^|R RkH, ^Rr3<P W5^ Rw %3^ ^Plf% C®ft^ CWI <1??C1'©|(.<1 <13<l^^ 

^ I Rpcil5i C5f5H <13<1«?,I(.51 fe*t^ C#K I C'srl^^h '©iCcll'olW ^Risi»l5i 

^ I ’tt^ ^srt^^f ’ifiTO ^ I ><3TI3H gK ^ ^ ’IRTO 

I 




^ I ’UK 'QC^lfe^-i^l R*®ll51 Csf^K <13<1R|W51 '®5P^ Sc«1t[ I 

^ I (35|R R*i3h w I 

« I 51<?»||R C.^ll?l(.8151 I 

8 I 51<P^1R f<P«ll51 C^l5l(.ei51 <13^R|51 ^ I 

Sftf 8 

I R*eil51 W <1«1C^ ^ ^ ^51C»(51 Rp«1|51 W ^3^r1W51 Sc«1^ ^ I 

^ I iPt^ 'G ^5rtW=t Rf^ W 'G li'Qt^ '§sTil^«1<P '3|i(.«l|[>'ll W I 

H I ^f«T3<P R’llte 9’t^ <13<1R1c.5151 I 



'snre o^lc??r ’ifl^ «mw 


'Bti(« c'stkv;^ tiplu-Rjjjl^ ’ifl’plii 5|tfj|'Bt^!i'o|g 

8)*|J^RhW<I W, 'Qisif^ C^ Ci|l5|Wil era C#f ■»t%»rf^ CBfl®'2^ 

wi 'Siiit^ ifl ^^nf^^ 'si»ilf4i<>^tlrai wr >i^cet^^ 
C5C® I ^ WT 'S^?lfe^ api^ I 'QC?jfe^ 

as# iSNT ^ I (7t1^-as#sM *1^ ’tWT ^ ^ ^ 

a#^ I ^5R?s^ w 'ST:?i’®i?ui?r wsl? ^spstc^ ^ «>i>i^<|f\sH'‘i^ 'si^iS'Tra 

'Sr?lf%?,-ai CiH (?*tc^ ■^TRl I 'S|w<l eth(,\o 'QC?I^ (.'8f|(,vj?«i 3#-1^5]f% 'ipB<q»|<i<p I CT 
C^ esft^ C®C® (?IU® '*1lC?r CSflwra 1^'sl '^>W CTUo ’ItCiS I 'aic.*i<p 'a^?S%?. c^ic® 
»ll>lH} ^ «tt^, '^It tiKlN'a Olt’U I »l|aihj c»ml>(C'O0 wr ^ esft® ■*lf^*l1# CSfl^ ^ I 

c^tw ’ift^l^ "sst^siw^ a# ^5^ ^rtrr i 'aiw'? a# ^sftc^ pps^t <pI^«i, ^ 

Cf»ff ^ <I'!?(.'s 5, I C^ ^ (3# cwr •i'J*i'»lG^ CSt1\^ 

I *lft^ Xl'^l 'Sc.iiTO (.«f|(,y?<i a#-f^5jf^ 'ailc.'il '“I'll'S’ <p<il '*lt^ ^ I R»^ R»|j (.■»pai ■gc.oL^, (,<i’<llt»i 
^srtOTt ai#-1^5]% sWT?n^ (?i^ St^l'StKI'St, oaWii "611?^ apff^ 

<pi(.'8t<i csfl^ ioo% '5?i, as ‘pk'sto c^ ^ ■555T ^5s<t^ c^ as# c«k^ (?r 
C^ H'<n5»Sl I ^1^ as SSWS^ C®ik® «rsRS?T^^ ^ (?5j1v5 a#5^ 

^ RR>'o ■55^ ^ I ai^(v^ 'SC?S®T, R<pRllR, ’DPT «#??, ’UPT ■'UI^, ’IT^TSH (#*R 
^'S)|R c^cas« a# '5^ slc.iil'st'i 1 asi^cas^ ^‘W?.'^I'9 |<p ■'l^if^c^ cstl^ a#- 

^ ^ as^ css^rPTsc^iPlT a#-1^5# esraPs^ ^ ^ i as^s^spr^ 'q^ ’if^ 

a#-1^5jt% wT ^ I a#-1^5# ’•Pst^ wt c«tw ^ fi|fest*S ^SPS^ «t^*r wt 

Ji^er'S’S) ^ I ^ (PT ispij^ 'sc?i1%?,-ai^ <Pt1^-a# '®P(1 #t ^ c«tc^ 'sc?s%^ ^h(.<p 

iSPI^ (#t'^RSC®I 


ii.i 'SCTO(Wn7??ra#-1^5jf^#t^ajC#i#^g 


- >8131^ esfk^ -'if^ >iMi'ag RmIB'* i ^ ^ C5n?«r 

(pfN-a# ^^ 5 ^ <s1^ ^^pis^ ^ Rc,#^ I ^ 's^ssc^ 

^2t«rsT '51^ w '5?i as^^ asT® R~PiRpo Rwrg^ <pNt '5^r- 

- 'SOJICO?! C6^/'0||-^l«-2j^f% 

’lR»ii(.'^ ai'^?.'Wf?*Prg^ as<p^ ^s^ c^’^lpi ^PsT? 

- '6t?|TO<l '!>li^R> 
csftc^ ^ss^psjif c®lPj(ja"PT 




OTC«t 








- 'Q(.?)(.SM TpfBeT 

C3fB1^ '8 (,?i(.'©5i fiti^ ^pfBsr 

- '80?!'^ 'St^^ 

- '0|f«R'8* '^SJlf^t^ ^ 

^•i(,^'o/<p»l(,'»^ 'oii^I« 

■sTR 

'Qi?i^ csftc^ '^pc^ *)l^(.'o R^R) 

lil^l^l'S 'SC.ilRs?, <P5lh RSRI 'OllflR^C'O c,'8t|t'!p$1 (fl“fI5 £|f^wl*f <P5ll ■>1'B<1 '^, 

ii.va 'SC?i^ (.sfluN^n *lft^ «twt®f%r5f8 

- '81?!%?, C5ft^ '^R'o|(.<l ’ifN^ ^ ^ I '*IStt- 

(i) ’if^ 

(^) ^sj^tTTN^ ’ifM 

csfiw ig#-R5jf% i>i‘$»('!»iw elicit ^ c®ftc^ 1%^ ^ 

OPim ^ <£i I esft^ CS[f5*Rt% 

c®cs cBftc^1^^5c?i?i^ipiS^yr^'5i^^5Rc»rl^^'5^ i 

R>Rr silaRri?T ^ ^«ij<iH «ri^ (M^ (?rQTrr ^ sws?tn^ ’t^ ^ 

osfti;^ apjt-Rj# 9111^ ^ Tri?r i ^'t laii:® r^rt, M ^ vRInR ^ i ifre^^cg 

Wf ^ I li) t(1^ ^ CSfl^ c^ ^ Rf ^ 1^1%^ 

’ifM '5?i I '5^1, (?rsR '^I'w cB^ i 

(,»(<p|R<pj|(r| (.U.JW 'src*0^ *1^ I ■51t<((.^ I.<I<P 

C^ CBi^l^ CB^, 4!.I^W>I CB^, t5T*ITl^ CB^, (?f 1^ CB^ « i|Jlt»a*HWlPi«P CB# I 

CB^ 8 

'sc?i^ c^ ^ at^CB^ ’ifM w ^ ^ i 

R<P(^<P cB^’iRB'o I '8(.<)(,'a<i RwR '3|<|-8^| Pi4t«^i 'il'^l^ '!>lh*f *R'°'^I'?|<P *lft^ I 

CBC^ *t^iif^ 8 

i£)^5l^ »l»(*ll '8ti)(.'®® CSfl^'^P® C^CB •T^6 C®C®^lT'8?lt RW '0||'9l'a||R>'o|t^ I 









r4i-c;K-aFi^^K 'res'T 





CWIC55 w 'fe'iBRi c^ fiftw OTdf ^ww*ir ^TW® ■ftwi 1*|WRr 

^l 

- VW OTCT flU^I ^ I 

- 4l^i>lnAfl*llll *1^ ^ I 




^88 





TSf *I’R 

- C*lPlS»tsT 

- CTt-C^lh^ 


^ i4Hii 

- *lfW ^ <.«tks^ 'Sra^ ^H'^’oiR'o <^l®TPFRr Rwi^ 

I inl&aRt «0i^ Hama's!«i 






- P5C8 fwil^*lll!1 %Pt« I 


- 'll'**il <iRX tjiF 'aia^Pi»i«CTO dB^ CTC® ’Her i 

tRi ’6*f ^B?|| I 

- cTOci5c^^'5fe5i1S|^'»frfl?ii?icspT^j^^'5?r I 










- CTC® 'awcwi i^'55® OTC® *l1ra I 



drt? t 

05lU??f C'^PlWt^ C*lCT?ITIWJ^STief^ CBfTO?? CSspH??^ W (TTO® ♦ItW I 



dSsprl^cB^ 

- (5'1'lR'i c3^ 'St<It >!|1^ CBfl^ ^ I CT® CBC^ ■Join, CB^ C^Plw*! C^ 

cal® ^ I *1131, capmr 1^Pn?T 'sili3l4ca cBjpH^ cB^ ®aT ^ i c»tcBR( sm 1^ 
csfc® cB^ c"*i|5i>ijlwa cBsrI^ ^ 1^ ®ar ^ i 

>>.8 'flca^ wl^ <irai-Gr *l3M 

«ciifei c®lo??r ■stem uj^-ca cB^ i 'sca® c^lu?a 

wwaa apl^-lapl® ^pi®®lw ■^*11®' ®ala ’ic^ssr i a^^itw 1% 

®l?ratala <^1 *faif® ^at aa i w "^tca "^jRat anica watw i^w-ca a^af aa i 
»tpit-ca tw. iii®-ca '^B®a *iaif^c® 'sca^ c^tc!?a flea Gife^stil^ far aa i aigcaa waa 
<aaf-'Bt <pt5i after cahl aai^ ®at a?r '® 5 *a ®e?re wt^a c^ca ® laai-^ at aial-'^r aiat 'sea^ 
(.'Btic.v!^ tfrlU-RjfjI^ a*ri's» ^at aa i al^iCTa '"ifteia 'aai-GT ^rta anj <aaT-GT R**ii aiaaia aa, 



'ac?re *fRr*IT 


•iw-c^ ^ w «iftCTs I <iw-c5r C5 'fP w 'ail^Q's- w (?!«?rt % 

<iraf-(3f ^ fil^l I «ii c®Bf^ illw< C8^ %?r «im w 

1wp ^ *fi39 'SR?, f's'SsfK »£Rr '*i1*0OT ^stwWBr of^ ^ I 'Sore csftog?[ «»rRi« ^ <s^ 
I 

XRAY CAMERA_ 


X-RAY TUBg 


diaphragm 


IMEM 


*i1^ w)tvj?5i ■&*!?( tJRT-Gi I^*u •ilPiw 1^31® ‘sr?T-c?r ’TW-gi wI^'SiiiR* ^<ii ■551 

lil Gl1®«»ll1^»<l ^?*irQ ^PRT I ^ «|1^ ’i'SPt'^O ^*111 «I1^ W CTf*l 

^ Gi1®«silf^ ^>T*Rr w 1 Gif®«s|lf^ 4 »i>fflC4 ^ 4wil®ft?i^i^ 

^iPT ins' C’fC'® ^ ■^jW I ^1^ ctPI 1^ t'B(.'8^*t 4a1?I *l?l 

■ 4 IWT GNt '^IW I 'shHN >ilHC*TRRl? 451 '5iPf 1^ C®^ST*I I«S?i|fl (IRI >IG|J GrCt Gfl^- 
ap1& ^ I ^5r*^»ii'q|^ ’1^1^ "sicjo *n^ tetl(.v?« apf&-Rjf)l« 'n^l'e»i *1^ 

Gilfe^sn^ I 

^iPRit ^ -jh^^ -"iffeRf 'fmm ■'4f%3Tt«R 4GII Hft^ w «jwii?Rr 

IawIPNI ■W •IMI>I|(4C'S 'aiWR4 C^ Gf»lT ^ l^lsRIt RiTl»lH 1 

i£Wt4t?f f"i^Rrf R4*nw Rww 4 ?ic^ i <p(.*t '■tfteRr 

^GT *llw I 'awiR#^ CBf^f wpB'Sallft 4irl?I 'l*m'Q wi®(.tl"l*1 "151 Ml 4Gf, *siC'® 




^8b- 


iHwfl 'S|W5F ^ I ^ ^iPlT <i| Gl1^'QS|1% "STt^ "ft 

'^J^^JC?RI'fl t^lR ilCSC^, Pist»l ^<ll ^C"l C^H 

'“iM^I Pit I <i| 'S|T*I1<I ^It OT, ^TtCT* ^ ^ ^epT 'a(jH«fn^i|jh I ‘SI^'SM 

'Sfl^ *l|p|, 1^*i ^|pi ^ '^C'o I 

<ira[-Gr1^^^ftdS*|5T { 

ca1®«sJlf^ c^ Ri«Tic<p tvsc'o'i^t's b1^ 1«S?i|'«i ^ 1wp <llc?f fit*fPi^ npl^-RjfjR) 

I 'stiifei CBFi^-f^ <i>ilww ^PRi CBftP?5 »ltiir ww'8 "siK wsirf^ I'^wrapf^- 
Rj{il« ^ ap1& csraTs^s ^ ^ I 'scgfei certc®^ '>rf*(W5 ^ *rap)^ 

iZFl^ <im-C511^ SpfPfe ^ C*PR C^-CSK, ^ *ITt^ ^ C’lRuS«l»l, 'ail^R'S* 

C«|RiS«PT, ■^, ^ C*i1#l15, ^pfBsT, •♦•^t'^'a, <l**^t^4|, ^II^ aFl&-%f% 

I *r^’2|^ftWt*lT (Acceptance) API-1104 

I^TPl^RpT 1 

ii.ff 'SCTO wic'w '®il*iiil*iR^ ♦ifM 

- w?m^ ^ift^ we w« csini5« m I 

«t^iif^ *ifM ^s?ic®T *p*ii»f»i *rf«irf ^ ^ ^ ^ ^ i ^ '<s^ 

c'fwi *ift^ ®lf§RlT *(1^ C^UH »'s»i I 




Pill’«p't 'SCa^ ’lH’fl'SI <iiasf5 | ■^tCSf *nf^ lil cB^ 

^?It ^ I "fl CBC^ >^00000 \(toooooo •»i|^(.'q»»i/C*r 8 <p~»l*ik RPl'i oh»ll aRiT 

I ^<Pf 'eciitwi '=('»)'«« 'aaiaa vst^m cRi^-apI^ ■^ca i ^aa ai^ 

aai 1 to ■5OT w >fla Rsfal^a ca^w »iiai ^^Biawca aa I aPir 
*I1®PT ^caa acsa a'ffia siaPf® ^ cafti^ apl^-Rjjjfi ^Nt «t*t*^ ^ca i 'aici'9 aaa 
'flca® c'Sficvj'a ^aa aasiT ^^ac® wuT aa i ^ 'sca^ c®i1^ ®tcal®tca 

■hR^r at'^'^ca 'aii^ihPi<p cb^ <mc'o aa i 



'SR^rs ’ilNrm 


;t8i» 


i I «R?7rN^’lfM'^? 
5. I ^5fS^^Jl|'^<p ’|5l'»p| 

<0 I 


8 I s«??rN^ 'Q 

(f I osft^ c®c® (.ladt^o 1%^ ■# lipl^ (?r*tt '^? 

'b I W® C'^PlC*<C»i51 I 

«t?f 8 

*11 CBfR^ ^fft^RT ^ I 

\r I ^ I 

591 I 







^ 'QOi^ C'1R(1B«I*|>|^ 

Pltw * 1^ ^ 








iA 1^i>^ 8 

• ■’Tt^lW® ’1t^5®rt ■pfU 'awife^ ^•sic'® ^ ^ ^,c«i<pdjl'!», (?r ^ 'if^ 

fittUl^R C?r*t1t*T wPis* ^(.®i^c5l\» Pi>*i 'cjoiiRjx ^51 (.'o 'o||<i<i*i HlSvalii 

• %5Rs?^ R«(Ti»w<i ^«rt «rat c^s^R c^, w ’I11?*ri^ 'a«^iw<i 

• ^5if^ ■^■src'^'Si 'ec?iR»^ <m(.'® 'Sic'slipl^vs ^JPT ^c«i<pq5I« 



5,C®1^u5lC'!d^ RiR 

c«t^ 

i.i 

i.'b 


^.o 

^.o 

^8 




O.o 

vS.o 

io 

'b.O 

8.0 

V 

io.o 

<^.o 

•b 


cej|cv»<i ^ ^ ■Rf^ ^c«i«p(5|v!> I tillWf io (?tf^ 

o.'^o l>(f»j ^jI*! RpfS 5,c.®i^uil'» ^511 ^ I 

i.« 'fl?rr#*pi *ti?iw 8 

• ■^T<^ im ^ I C#t??ra (+) UIISThH 4 l< 48 H ^ >i|^^ (-) UlPf'lH ^W^CJjly* 
t^l^lMil ^jtW R?]i?rW ^ I (t^ csi%sRr (R®Tl?f) 

• (.*iR(.*m c^csf ^(,*i^(2l\» (fR?, 2||S® ^jh®i OT wl*i '5|Pr*il“i ®iMH <)lii i 















































^.8 S 


• ^ 1^ ^Wofdjl'b c^l<*lwn 1%^ m ^ I ^ ^ 

^ 1¥w ^ C^WCiRI C5t?I1®l’ 

<)Nw I 



• ^l*iC'0 dpf RtS) w,l^)51 *Rf, ^Ic's ’'l^'St ^5rt<(tSf*fllR* 'olw ^|Bt 5><ll *llil, 

^jPT itfC® •9»jh«l WS ^ 'il^'R^t iflSplWl 

^1 



• Ifel ^3I«pnf ^t*l<fl‘Uil'b C^l^ ^•l^l'alw *Rr I ‘^'S-'ttlW WT ^*WR ^ »A^ 
3*11% 'ail»IW I 





i(<t8 



vit 'Hinw J 

• 1^*t*r ^csRsdji^ ^ 1^ ti^R'dak®? ?jm "^r® ^ 

^Iw^'Q '*'9 wPl I t*(Plc*i<i ■'i^o 's)*i 'iRX ■^Iw^ 'oul'sej'jv ^ I 

• (3jPh a|i3 ^t'{|(.<wi Rt.*f-I»ih^fl ^ I 

• 455^ ^w^'Uik'bti *iRr^ « % «<t*t (?rs?rf i 

• ^i.»i<pc5k'»<i *^<ii.*i<i %*Rf ^SC5 <plw^ 1^?lif*l^ ^ I 

• I<|5f 'a(<l?^h OoW <I»|W^ Pl<)iPn» ^ I 










- <p|c«Ki ^c»i‘puaic«ii ‘lo" ^5® b-o" (35|5®t I 



- «tw<i "siWlc^^ 'ec?i« <wi I 

- '3,^fl> *lJT*f i.<? ‘JRT »|(.'s| ^IN I 

i.H '$15^1^ ^-ctUK'^ i 

- W=^ W ^ 'S|y>iM*!i^ I 



- eww V "^jPo ^ I '«(.?lfo^4?r *l^’'5tTi1^^'a(<)^lc*l '0(|»|(i<l 

i.b* $ *I1?IW 8 

• Piton 1®’^ c'stR'Ps I 







• ^ ^ ^tw ^t«i<pJi|\B CT5l*t (,HuI> 5 i *tlC'^ ^IW }»o“ 'otoRjn <£Rr *lo® 
Vo*CW^^?Wl 

• c^ *rtw «ni^ cwlc'5?r c^sitciii '‘(•I^c«M w'5rc*ww i 



• R'olii 'Snre'^ I 

• (oinlyilSl R»f^| ^•(•1 «|ltfMll« ’Qwto ^ I 



Deposit 2ncl run 
using slight weave 





• «nc^ «fiW'0c?rew1^^wrc^w«ii^^nt^^>£Rr^ i.tf 1^ >(1?^ 



• 'SIM4'B1 - 5 ^ ^ al^Rn^ ^W4diHbW CBftl7?<l ^ STIW Sll1^ ^I^IW 

’rtC*f *flC*f^JlPK^ C^ ■^, 'SCH^ tlRT Sw*®! c*tiiB?r ^{sFC^ io% I 


Clean slag 

from 2nd run 



Deposit 3rd run. Wider weave 
to cornplete'wefd 


b.M 'sniftjt'iRl^PW'a *inRf •lH’ft * 



C»>ock -' 

penetration of joint 





'swR»^ tarlc'i^ ^Tsra W(C®^S 

• «IW C^rC**!^ *ll1^ 

• l>t®1'l|5l *11^ « WM ^*11 1 

• ?nw^ ?1»t '«K*1l'6lM ■#NtT 



cwl^ ^^nat?r *Rr OT^ ^ 





’Btf^ 41W4 Rc«» 4 »|SJ*I'*| « 'SIW 'oilc,^ ^ll? 


















i I P(t5r«l ^ 0^ <p<it'o C’tCBif WC^®f Re'S®! <P'Sit's 

^ I ^ (?PT ^ ^ fifiSHSR >^1^^ C^? 

'0 I 5.t®i*P(jSlvs <p|c'8r?i <p'o CT>tC*f *1^ I'Si'Ph? 

8 I ^snf^?, oi»ifi> ^'®iw ^5W slcn|i8r»(? 



^ 5 ( 1 ^ 'SCSRbI 'SMI^IW C*rt^lS*l*PI^ 

15 |^ 1 %’^ 



tVlb^l^lWl 41^48 »£Hl'*C*l^ §*RI C?IC^ CTW'S^PTS'T'^ I 

C*fBTORr«I1?r 3Fsr'^r|f&?, <iRI ’*ll^l<b Otto ^ I 


Piuor^q 1^’'^ 




X «»vflpci 'to f»l|^« C 





ooet^oo-f 


- «£i^ *f l^Pi^ ^ i.c-® 1^ ?i^ (?pr ^ I 

J^wdjln* P|i4iH *lHw s 

(i.^.^iRI'si^) 

^8 u^^lui <a|flMp|w H|«L5 * 

(i.8 iW^RpS-n) 

^4- 4Im 4» pfl»^flro *ffiw * 

'W(|#*|*| Uil^ ♦4t'S ♦IRlW * 

(i.'Js 

'a*il^»i '9t-c?|15 $ 

(i.'l <ira^5|^) 

^b- !B*|V *am,lw 'ajMmi t 

• 414wI'« ®Hf®nr ^ ’SR^ ^S|tB^« I \5?R |H1H«, ^ ^ ^ 

'ai'^tOW 'il1lJ4lPo ’IWW R<lhi1'0lW C«?1C^ I 



8 

- C<5Ftl^ 1^ ^lOT >S ^(.«i<P(5|vac<P •Tt ^Pic^l C^TW ^ ^ 

• ^c^i^ualvto 9|f^ irW I 

• ^5|1^ C5f& ?rW (K^ey) C^ ^'srl«( ?IK I 

• ^(.*1 ^ tn ^ ( K ^^ y ) '' 1 ^ 1*1 I 



• ^ csm$^ ^ ’llrf TBTO c<*t:sf 

nfqc.^ ^ I 

• c*l^ <iH fifl^ PiR ft*ii<it ^®tl^ I 













Start at bottom and deposit root run. 
Hold electrode slightly below borizonta 

• ^ 01^ ^ wrw ^T«Rt liiiwwi^f^t'a 'acs^ "PtsHT ^ i 

• c«srog<i ^ws\ c*icBg ^ i 







'5n¥ c<lRua*i*i'^R Pitsfsi 1%’ 




i I c^Pi(5"H'/i^ Pitsfin ‘^’ csfl\^ <p|4<»««i s|^ fit'flf^T I 

^ I c^PiuS'li-^R Pitsf®! tstltyp-g isf^u 'Bji^ 'sc?re'^5?rl?i i 

vD I '8i||<j»I^t^ Isf-wH*?, lilif '8 ^5^ I 

8 I ‘^’ (.^h '^? 

<t I Pitsfei 1®’ CSftUp C^C3f 2t«l^ ‘^’ C^ ?K1^ I 

>!s I «f«i>r, #ff?r 'Q 'aciilu ^tc^T '^t«i<pual(,'!9ti wf?PH « ohilo '^IKH i 

s I «rt^ c^??l 'Q 8itaF?n I 

\y I srf^^lC^ C“fW ^R*i>l<.<m I 

ji) I © *K?r *flif c^ro??r *ift^®f I 





CTtwt 


' 81 '^ 



' 9 .'® 'WW^Pl’l * 
(i.OiSRf^’t) 








PTW ^'sr^H-'olIu’opjh n’P'ol 


©.a t 

(b.8 (ifir^qspim) 


'd.<t '«R(I#*I»1 ^^•|-'»|fir»Jh 'SI^K.IW '9)fB^IC'» •INIM* 

- «r9T*pPl^ '*Sh>'s1?i 'affP’Pl'a i 





-spilFl<y'^RJl^^(^^<l1^WS*ltf^<.'iRf ^wnJh-'olluSqijh 'ai<inl(.«i ^ '!nl'5'9»k'o ^ I 

®.'b t4(-^ R* '8(,K« ^1 1 

- (JRf W»IW< »PjH '3(J|\bBH*5 I 



r 





■'St ^ «iiv '5J® ®nire i 'strife?, ^ 

®t ^c.*! ®fw ^f® ®rRro I 


<P(.iiV5l ifRs® I 


^o 1®®^ •»thHj '®csr I 





• ii|^ W I 


] cnz) CUD CD □ □[> 



• PR«l »1I«c'8 ^w^pujlw ■pFii^ 'SCfl^ (apfSTCiRl 

• 'ac?re <£Rf *11^ ^ ^r??f ^jpr <(1^ '3c?i^ t*)»h 


• «!RI «|1% ^!?r tnUl*! ^ ^ ^C?f C^ tnUiWfl ^5IT ^ I 



« 'a(k4^« 'SW^ <wt'9 'Qiafe?, tSRI ^ 'a|«lHj^ 'a|(.’i5>'5l ^ I 










• ilH 'SCS^ C’tC® oi^i-Ij^ altfliBM *11^ I 

• ^’el^lwi ^I^UI 'ail'^ I 




ctW wsT ^5|#T 







^ I ^R'ST^I®i-'o|ll><P)l®n '3i<i'^lc*i PTtWt t^sRc^ £|'®^ 2f^rtf% ^ I 

vO I t£l<p<p Rvto 'QC?lfe^ ^R<T^ ^(.®1<PUSI^ Wt?J^, 5.C®1<P(5lVto t>|oi«il^ ^1%, Wt^ (.<P^*i 

I 

8 I i£l'^ Rc^to^l C*tw Rcvto^l (Ipl^-RiipnJ '*PT|^ I 



15|m ^ '»||B4J|*1 'SMK.IW 


8.0 Plw«l 1^’ ^ OTI^ ^'8t4JH-'»in>'^jM 'swulw "Safti4’l*'s| ’S)#? <tRl^ I 

8.i i 

- '!»-io 1^ ^ ioo « >^00 ^ '•fa 'sfl^ 1^5f c^ "ja I 



- % (iRr%''raRran?l'oo®lpi& C^ i,(t13lf^^ I 
'SHTRI 3T*f '^lol C*lc5<i '©I *i13al'fl I 




20 * 






^<18 

8.'^, S ^ I 

S.'S t »iwl*j •« I 

(i.'O ^SRJ’aispii^r) 

8.8 * ^cn^djl® WM I 

(i.8 liRT'afifsim) 

8.ej^lca^pfl»^i 

(i.e liRt^’t) 

8.'!} t tjk ^1 I 

(iRT *Rr‘5jPP 'QCfl^'sp'i^^ I 









8> {wlupr *fBlt I 

- 'ec?iR>l liRT ^ W^*l •TSSf «i<inlci 'aijl'!»'etl'»w I 








- 'sswfe^^sffgg^ I 

-'*rt^ ijfsr ^ ^'snifet ^ ^ «riw ^ ^ I 


I 







^•^<1 


^W^l'b 'ail:ll5R'<l» '*^*''* *1I*iHJ Pitb <IM I 


• «rRrio“ 

• «fRr bro® 'StsRjn 


I 





• ^ 'ar?P5 tiPTW 3M 'flca^ 1^11’(•'t ^ ^itt® nK *l%FRr, 'sil'ilii 4liJ>|,'a> 

‘£R^ (?R t^plwl I 












^W^dSICVbi] «R 
Tjfl? "siyilSl ^ 


ii|^ "otiiR#^ <p|wi^ $ 

>«i fliwfl si?it Rcw 'scsl^ PR trar^R'oiw ^pi*f i 

^(.» 1 «F( 5 I'» 'o|lq'gl^5‘ 'a(,*HI Sfll «o-84f^^*lCf ^ I 







<*Rr Rw *ll?r ^o RR cr'iI'Q i 

c*i^ #fw’rtvI 

- ciw wicy^fl xl^'fB^'^n'iRi«'e?uRf dii Rta i 

- 'o'Sls ■ilH • 

- ^iKfRI iSH) ^W>1kc5l{.^^ «RR, ^ ^ I 

- "sf? '5TO RiR’iH ^ I 

^tr ( 1 ?*t) 'sc?ro ^(.'8 

- «fRf ^n?iRPi1^iiw I 

■"11*14 Rw ^RR <SRt 'Sto^ Rh 8|*I «f*i> ^.c.'i^djlt'a^i t5>H 'aul'8Brl''t ^?r I 

- ’SllI«fi^W4 C*R «IW •<'4 I 

R*^! ^'al^k'Si ’iiRto 4R t“R <JRt '3(1^^ I 



8.io 'Btn^ RD'^ls 

llFf& «lRMlt«RI 'BfiU <^41*4 ^ I CBfp?'^tW tn^t'a 

^8 

- i.'srlt.'^ ^ *i1w 'ailwR 

- 'aiRR'a* 'silsf 

- •^(.'q»'» ■^t 4‘*1(.'04( 'ail'^Fa ■^jplt 

- ’llRf *IC4^ Ctf«lt ^ 



I»ICW ‘fe’ ^ 'a(<1t(.IW ^'6?1 111 




■*p|'5*i ^(,*11 ^*11? 

- '?nuw1^c®?r'src«<T^«piT^tc5^^? 



^ I ^'at^l*i-'Bllt><ij|*i 'awOw Pitw 1%’ ^ PiPli'a 4I4^ i 

^ I ^[w*r 1®’^ ’Sjl^'sc?rewt *1^ §PT«f ^ I 

8 I ^'ar5l3|-»lfi>'«)'JH 'il<miw '4)|iJ4lWW 1 

<t I *nif (wtu??i w 4W ^OT®djP5 wtfiiPW, "Bmi® »i% « csR«t ^scsk 

®?r I 

® I fi'ol'S '*W'a(*uhj 5l|Ci*(t| f^un ^(.«i^(^|>a 'aijlK.t’H, l>H*lh *lf® I 

br I c^ c«tic\j^ ap1&-Rj;>I® '’1^ ®?f ® i 





- vlslf^ ^ (iR^^ST’TCV ioo1^ <9 idol^lfst tai?«(9 i£R.<iPr C*fi?^ I 



- stl'H?! *I't1^, '*l1?t5t wit ^wjlflr ®'e»nm.’1 ’ll^^l'S ^ i 

- CHwfl sfW iSlI^Ri?, *p|^Pi?. ^ts Sso* I 


- twii^*iiCl c*|c 55 «riw w ^ ^tiT 1 h'C« c»i^ 1^ *l1t«|8?[ t?H Til« I 







^ C5J5 '£®ft ^ill^ ^v© 


'Sflt^N’r 'WWCftJb '8Mlj)M 'SjjtJ^IWl t 
- 3 Rir*Rl >ll^lt*U '8?||4P*I>IW ’S'SHl^vb 'SWI^IW 'a(|'i»<p|'e i 



- 'e!S|?[ ’TO 'o|(,*lNc<l -ailw '^iPlT'^t^ C5^'^ Cff»f I 

- c^ c^tc??!’TOwijt'^^ I 

tf-.'S i Wlin ^ I 

(i.i (SRi'si^n) 

«S'am^PW’fRP^^l 
(i.O (iRT 

S wI'bIw '8(|t<plwl I 

(i.8 <iRr^3i^) 
t ^l«|4» I 

(i.e (SRt’si^) 

i PiW R«*«««»i"1:| ♦lift t 

- 'S^ C^ 'ai^l^lc‘1 C8r1^ 'OI^I^H CStC? <pIS» 1^ I ^1^ '8®ra C5J5 'aiS1(,lc»l C«rlt'(?<l 

RR>'» twit's I 

- ^ uhlii R»5»t 1^ liRf ^1^ ^ I 










(3J5'5I^ICT liPFP ^I#T 


>f/(t 


- r{.*i<i»« 5I» 'eca%i ‘Oi wri ^iW «fRf io'-iff®^ i 




<|'oD| 'a(|^ rilW ^,(.'I<P(JSI'B ''ll*K.*1t| Rw »l*l*ii ^ I 

- ^(,'»1'q«(!iil» '0^9%?, tpRII^ 'ai^J'^lt'W ’SPS^ I 

’iR's 'H'!?'l RPIci'8 ■^»)I'Q I 

- '“iw^'OWt OTiWt ^ ^ I 


- 'Sca^'*I«IM'o|C'q ^ (??>( •9h^(.®il CTW^K5'#lTf 















- ■flH'OWH «t^ '8 ®b(>\st CJH I 

- >001^ iq 'sd'toK ^ *t»H iian:? cw«t i 


«i?pn*it--<t 

^1 'e'o|<n^\!» lii^ 1^ ^5% RPit'e <p|4<i« fifys «|*llR ^ I 

^1 's^p^R’i 'ewRt cs^ 'si<f(iw 'sii'c^iww *raf^ i 

O I '8«1<f (S® 'at^nlw CTM 'SCiI%l iflil ’WS ^C»t4Ci}l® ’aUt^jC't'T, ^C«14d?l'!s oh»(l« « 

'5ii^ I 



^ >8^ (R55 

«Ml< '41'^ 


«).>'8W^«I1«'^S 

- (iRt ^S|*IW 'ijo ftlSf« i^<tftfS|'^’«f«(iR<iR' C*f5"ra I 

_1_ 

10- 12 "• 


- c^'^pst'ssr, 'wl'olfl *R1^, >l1l5t, wit X»j|R S’eJiflic*! ^ I 

- ^3F (.>iIdv^I(>iI <SRf^P1? dW 'aiNIt'o CTl^ '9 •'i»('o»i '^iT I 

-■ffeit^prlft CT C^ C*tTS<f RW <in\<\n i»l^«?l5i Tift ^ I 



'JjA R^i>»i ^ I 

(i.i >iRr^*t) 
i '8?lT#l’l »Kit*lW ^ I 
(i.'O tlR['5|^*t) 












'b.8 i I 

(i,8 ilRf^ai^) 

'b.®^ S «p1wi4» I 

(y® tiRf’5i5Cai*f) 

'b.^J 5j|^ ^1 i 

- OTfiRit c*ic5?f 'sii^ 'sro c*fB1^?rW i 

- C’lt5?^«tlOT^5l&TSj1?s '8C?I^^ I 



'b.^ '6?jf^h’r 'S'SHlUJb ’aMKjW *8||l5^|t'S *IW * 

- fMl^*llS1 'S'bl^c^'b '4m(lw 'S||tJ4|vS I 

- 'SiWl'BlW ^l«1l C^H I 




’SCSfe^'^s^ irWt ^51#^ 




- <ii'?fiii?r '8?ii^i»ni Res I 



i»> i*i4lR4 flHd»w cvIcsp^ 'ani^’P*!^^ t 

- ^(.*1<pu5|\b C*|cB?( ’iW sTRr 'Jjo“ C^W tfRX. confer ^<lh<l ’ewfij'C, liR io° 1^1® 
c,<pk*l GIW «ih ^ht'o <t 1 ^ I 


Keep arc short 



^ove steadily 
to prevent build up 


Hold electrodeGCX' to plate 
and ICTlead angle in direction 
of travel 


- an® ^(,«t<pc5l'i» GIC<t5rR’BKl 

- ■'ilS^p ^1^ '^BfRr '?rN I 








- tlT^ ^C*l<P(J|l'!9 i>h*ll ^ I 

- ^W4CBl'b '5t®Hf ^ (iTC® '8CTO 'S||^l^ ^ I 

- PT*t c®lt5?r ’i'S'c.'^ii '^*(h I 

- ^W4djl«» ^l®RT ^ ^ ’ecflfei ^ ^ c*»^ «Jlw «t^ ^ 'snre 

t'sfi ^«l I 

- (iRT *|f% ^jPf ’iPl® *fl^^ t<iPi SJ.S 'QCITO (.*i'i>H 

I 

- »il% >5? 'sc?!^ CT5i*r c*iRdj*n '=Tt ^ ^ c*f5iOT?r %*i1^^iwbrt ^ 

'SI '5^111? 

- '8M«tj^ 'S(lfl»|ii *^l'D^'a> ^ ^ I 

- "lI^Hl^ « '8)|^4^?i '0^^ 'scat^i lA? ■5j?i 'o(c*i<pw) I 




Do not over run edge 


- ^W<‘CJ3l'b <iR«, 'SOlfet si'I'S*! '8|^1J|C»H 'STS^ | 

- c^t^'??r ew «tw *1^ ?pt1?p? I 

- C^ (TiCT IBHl 'CTURf .g1*t ^ 'o|(,*il«)c<i 'SCB^ HRi^h ^ I 


















- '3^?!^ (,' 0 ?|(,va 'o|I^f^'8» "STH ^t^rf ^5rt^5'^ls(t? 

- wN?r '#1^? 

- ‘p»iL<p'o <pi(,'osi «(i^R) '^t^? 


i I 'Q^ C53& C5ft^ b$%i RRt's ■914^ af®f1^ w i 

^ I ^?i®f ^ I 

\0 I <p| 4‘^8 'e'ol'SlC^'B «R^1CiT 'a||'i5<p|c»ih ''1^if% I 

8 I 'Q'oliitR.'B CSFtJ^ st«Pl ^R?ra R(.'i<puil'» 'oult’pn, ^ 'Q ^STI^ C^TsSf l 

i I '8 '3i'(jh) ?)l(.i« '^rsin 'oij|(.»r«i «1f% i 

'Jj I aW*r <IK 'S 'oi'iihj <ilc.»i<i '5^ '=i^'i l 

I 'QT3I%1 (.etksfil ■*Pl1^ W '8 I 



15’ 'e®i?r c^vb 'scsfei 

^|<l *T^'o| 'a|'!^»| 



- C*f5 ^5P®, ^ ^51^^$5f Btl'oli) "Sll^ ■SRRt ^'Sjlfn S'Sii'ShC^ *|R«(>ln ^ I 

- ^3F (.*(|ov»|t*il 'asl^ iil*il«(.»iii ^*r?I wt’it ^I'sjfwi 'a(|<ilt'o PTlWf *3 'l»(' 0 'n I 

•lA * ^t*i<p(5iv» Wii>^ •«wi I 

(i.i 












(i.«niRI^*f) 

H.8 S ^l*l4dSI'l» «)«1M '8|fl»^MI I 

(i.8 lira's!^) 

‘1.4 -1 I 

(>.4 iiW^5(g?lin) 

H.'jj t 'Sflp^Ppr •fBrf i 

- c^l16 I 

- rI'sJ'SW 'aiNk'® CHW ’•fl^ Rt'o aj*)*('ol(.‘9 t^Pits tT^S lilt's '?IR *Rf 

'ifl^ C^lW }»o“ ’a(<1^5,h I 




<!.«» '85f^|*Pr '«»rt«!b 'Bi^l^lw 'aiflj^lwl t 

- 'St^frV 'O'otut^'a OED^sIfl 'ailu^l'8 I 



JOIINIT SET" IIM OVERHEAD ROSITIOISI 




1&’ 'atiil%>{. w^'il 

*i> t«Hi'W 'iHq ^\ t 

- i<R^ *i?r^ 'snp® ^< 11 ^ s ^c-i^ajj^b c«idB 5 *llc^ 8<t® lira cew 1%^ 
tfo°^FW iflra^ c*TiS?r ^?)ra? 'sniffei liral^CTs vo°c^lW^ i 



- ii|^ '•ll^cvs ^t*i<p(5l\s 6 H*iI ^ I 

- ^ii¥ c'T?*} 's(*jR<i^'4 ^ I 

- 'S||'4^ ^ s,(.*i R*i?sl CTpf ^nsra ^|1> I 

- 'a||'»l« lilVpIcA I 



-'sraR^T’tpra «tl« 'ec?ife^'TOt|€t?rraK I 
- lirai'sc?!^ lii^rw^w I 




^1 i 

- c*R5?r *rn?^ ■’fW «it9 *^ 0 " CTiPt iin^ c^ftS? ^«i<w 'scu^ isra stiw vo' 
(aWilW I 

- fScJTsprPi^ *ff*f'ai^>ilMi^raTOr'8c?[^^i 




'ecfl^ R31iH *lRiT t 
'c«.?lfc^ P)3l’«l*®t ’TO «W ^ s 











•glc.Hl CBft\5 'QC?l1%^ ^^?I1?r ►f’P'ol 




- 'etiiRs?, wicyB ^sf5 ^5ftc^ 

- CBftC'5?f 1^WC«Tf 

- 'qI«R'8> ^ ^ dT 'dH ^RT '5rt^^#|5lT? 

- csft^ c«ldi75t '55®rf '#d? 


i I 'e'olotRvs 15’ 'ara^ Wd «p|4<i« fi|^ aldlt^ ^ i 

^ I 'STJldsf^ ^ ' 8 '?P^ ■^ 5 ? I 

'5 I 'Sdldsf’l^ 'S'»|i|(,^vi9 '3li5<pit*ilii 'Q'»|'o<^'®| Sc.'n’^ I 

8 I nlwii 15-CBftC®d C^Cd £W?T 'Q 'o(*i.lhj «il(.*l<i '3|<i?i,h '31 ^*1 ■^sCd OT'dT'S I 

a I 'Q'»|<ic.^\» at«?|?T <i1Cd ^cn^pcjjl® 4ItC^ I>l«n»il<i ^ 'Q ^sjld^ i 

ijj I R'ol?i 'Q '3(*(jhi WM ^c,'i<p( 5I'!9 ifliksfffi 9tf%'s aifsRit ^ i 

^ I CBtF? (?*fW C^k'P 3Ff5-RjJjI^ *lll'8»<P$l®t >8 id? I 





br.i '85T#P|’T CM^ft *11^ 8 

- iViS 1 ^ ^ '!»o f^ X ’<f« iflRiiPr C*f& ^ I 



- C^^f®^®®T,®W'5f«l^^®sT 'Bil'Slii ®t>7t<f, »|R&I, "SRI^rf ^'sjIR ^'a»(fliC'^ I 

-■^1%!3t wIdv^IciI 'fiRTl^'Pl’lC^ is|il»t*ni §*l?r G[C»f ^I'gl^ 'a<Nlcvs CTM 'Q’^PTo*!^ I 
br,^ 8 R4io*1 ^ I 

(J,^<i|^^*f) 
br.® 8 '8*|^Pl«i I 

(b.® 

lr,8 8 ^C^R*lSl® c^«|« 'a(|'i» 5 «|(,«il I 

(b.8 

\r.(t 8 «pkiiv I 

(i.f •iRT'Si^’r) 

br.«j 8 'a?l¥ Pl*l Uj|4 ^1 I 

- S»o“ fe*t 'ai|u^l'8 I 






CBft? w®t 



- i.« 1^ «liH <iW I 



- «nOT >wsiiw “Sit^^ i 


b-.H 'a?l^1*!’r'scBr 

- 'Wn^f^'OTRr 'ailu^Pl'S I 

- >8®!?! c^ 'si^ijlw 'e?rl¥1*131 'ail'5«plc® ■nh’^h'ol 'oi«i«im»i ^s?iw 





^5% CBfl^ W5t 


OO^ 


R'ol?) ^■ii^'Sl I^Pi^ <rl^PT^ 'scira 1 





/r/zz/rn w 


- R»|pJ| CTt^ «|ItiM)l« '«(.«« ^ I 

'0(1^ C*f?^ ^stls I 

- ^w+djl'b ■pt'Ht "scs^ ciiwJfcia^ 'sii'^l« ^ftP'it 2511 

- 'Sdifei ^ ^ ’Iw C’lRw5“l>i Rfv'o ^ I 

- ^t«is»(jil'» ■»ilS^ wlcH 9h»il ^C?f (.*lfi(ji"l'i ^ I 

’i«il C’luJti «?^3 'S)N»l(^ 5ilt*m 'Qww I 



^1 





















v.i 'BtifiQ PlSl’fl 'ihiw J 

cet)c(p<i 'e«ft««i CBfl^ R31^®f ^oc'o i RIl^H ^ s 

- (Wl^*t»t 

- 'S||'6l< 'Sitc^ -flifl? 

- '6P5fir»IIt*f 41^? 

- C^ <SRtSff CSl^lJgt '#lt7 



- 'Siafe?, cHt’em *tKlc»ll 1 



■^5^ CSft^ l-sp'sl 


'OO'S 


b I 'Q'OlOC.^'B <P«ll5l C.'sfls? t'sl^ foci's 'S<)|<p S|(g'0 fif'llpl <4*{l I 

I 'Q'ol'gc.R's '3|<i'S^I(.»( ^^5^ 'Bjl^ 'SC?re I 

vS I 'S'shc^va 'oi^^lt'i 'oil'ij^lt'il 'a (i)^ R^'o ^ I 

8 I CSflUS? W tCSRRfil® ^SS«H, ^W^CJjI'i ■515R1? «tf^ '8 

41 srt^ <ilc.«io ?5?f I 

'is I 'Qd^ c®ftc^ c"tOT ^l^?r iipfi>-Rst)lf« ’^*il'3’ '6 i£i<j ^4»il ^5?r i 





15iOT»r 1%* ^ 'SMt^iw 

IT^V!>I '4(1^ 


si.i 'est#l^«ftrff» 

- i<t-<o 1^ ^ <i>ajv|(,^ >oo1^ ^oo 'Jfa iifsitjpr c*(B »I« I 



- C*f5 ^P® ^I®W'erl'®l*i *l*ff^, >I%f "sra^lT ^'aj|f*t 5'e»(«(.'»t ^ | 

^3F c*)lo'j?lc*il p|'»tw ^*Rl GIC*t 'siNIc' 9 CTiWt 'Q ^if I 



- C*lliB? «119ko' ^ I 




Pltsm 1%’ ^ CBfl^ 'S'Bhc.^V# ►r’>l*'®l 


'Oo 4 


Cijp»l ^llt^ 2(1^1®?. »lKlc*IJ 8o°Rpe®l I 

- i.a--o 1^ ^ ^ I 

Sfc.'^ S PWiB*1 ■«« 8 

J*.« 8 'ailU^lwl 8 

(i.8 tiRT^Sig^) 

J».8 8 ^Itn^ ^^?ft 8 
(i.ff 

8 'SflT^PPl Htwl’l ^8 
(i.vo 

S>.® 8 

- R^l« 'a|'»jH-iJ^ I 

- ^5® ®“ C®IW L^plti) ®?r I 'bc^Rs?, i£ 1?I TSt 'ail'^w I 



'Biil^'n Uik ^mI 8 

- C^lJutJKl l&ii||^*||Sl ^lc<MI 

- 1b<iiIh<iI 3I 'Bn^ '800^ ^ I 






15 |CW 1 %’ ?ri 5 OTtif 'eCB%l^RI 1 ? W$T 


jl.br '«?ir#t^W»Hl»}l* «l|U-^IWl * 

- '8tll¥Pl>l| ^(ib^al^l 'S'Sl'ACf^b 'ai^nlw *jb'»lw '8(|tf<?l'8 I 



Ji.Jft '8iii« »t**l:j ^1 s 

<pl(.ets 'ot'is ■’TIW J»oliR^ io 1®(® CTK GJW^^TR1?R I 



- IIH 'SiWt C*R OTR'??r «tfOT?f ■’FW '!nht's 

- c!(TF5( »j|«(.'o '®3re «ii^ Tit^ X(.«i-<i»tiilc'!»n Tiwt ’'snst i 

- 'sca^ ^iPo "*1^ I 


Ootr 


c^@w»tsr-i 


Kootruii 



- ’T’f «1 Wl^lM *1^105 ^ I 



s».io t 

cytpg?r q# I cff^ ^1 

uBfkvpn CHRJjH*! ^*11? 

- c®fi^’sn®Rr^^^|5Tr? 



- c^lc^^cslT^^NTr 

CBflrp ■<p|'5*i 'a()t^ 


1^’ csfl^ 'QC?i1%^ ■^?i1?r i’q>'o| 


OoJj 


2|*plt5It-J> 

i I 'Q'oht^'s 'oi<^^|c*i Picsr^i ‘^’ (.ef|tv&« RISC'S 'STTR^f^ a|^ l 

I 'QTTR^f^ ^ R¥5T 'Q ^ I 

« I 1%’ ^ isfjg 'e'oNCi^ib *l%»tl?T 'a||'i3<f>lwl?l liRr 

®(.®1^'^ I 

8 I 'S'oi^n.^w 'OlS'S^lt'l 5ll(,*1il R(.«1<P(Jal« '5|lt?E^, l>h*ll<l '8 ^ I 

I '8 '311)llJ C^5^5JI'8 ^(.er^t^l® ohll'Sl «lf%, 'Sfl^ S)Ql»«(|n ^ I 

'3) I '8^?I^ CSft^ C*|C^ (.eflo^ii apj^-R^jR) »ti^ (£R?, iiFnJ'I^OR'Sl I 





'8«^ •«!< '81'^ 


'CTW^Pi’t «ii^ 

- PiR ■^jt’f v-itf RR S(^o-'o^o RR *1^1'•I’s djsr.tiPT 



STRAIGHT ENDS 



BEVELLED ENDS 

END PREPARATION FOR BUTT 
JOINTS ON PIPES 


- fill's^ zH»(,<p I CT"?J^'S|f?iFT, I 

- «nw wRH Rt-O*! I 

- RR' ^ w’T ^ I 

35 *-37 1/2 * 

\ 7 , 





C5fl^ 'ai<in|c»i I’P'o) 




- ^ <nt*f« ^ I 

>o.^ t WlH ^ t 

io.'9 i '8?||4P|»I »I<.C*|W ^8 
(i.« lira ^51^) 

io.8 s w)«kn 's((t^lwl i 

(i.8 iira^*r) 
io.<t S ^lai^ S 

(i.eiira^si^) 

- '^’Wcwsiw’rsr^j^^Bfra Gic«t Ipaii^^iiJl 1^ «tis»ira iw*it5 loca^^ i 

-tSjt^ «'swRjv'ira ^rra* w%fi*R’ra i 



io.^ 'a<il^»i '8(H»^lwl 8 

- 'ecs%^ ^?jra m9 ■iiK® ^^rac® ^ *iira ciT ®raj 'sii^iwn i£i®l5 wiww 

I 


- wlww ^rlt® * 111 :^ 'jRw ■^(ilcir cerl^ OT’firaf'^ i 










^ csfl'f ’«C5re 45iW ’si^f 


'5J® *nw Vo 1^ ' 0 |I«U>»I io'BT slerln 'si^ulci) '6151%^’'Srl^'^ | 

Oepo 

Start 1st 
run here,'^ 


Finish Isi 
s^run here 


Tack welds Keep electrode 

^^ltlt?*f 'HRi*iH 'SCtro ^*H{| ^ I 
tire® 'S|W^'5t bill's*! 'a|«51{rM «I1^ I 

^ ^ io W (?m *ra I ‘»ii^*r cant's? 

c^C5 ^pRs^lc®? c^ 'oi'oj'« I c^*hT i^rc® 'Sta%t, lii? e®lTe*f's «l'o|fi'o 

I 

fetal PictrPt'i c^ 'soi?# «m i 

Deposit 2nd run 

Finish 2nd 
run here 


Start 2nd 
run here 


Work 

rotated 

one-third 


DEPOSITING SECOND RUN 





0^8 

- wiww<i w ti^ ^ ^5Rii?i ic^ ^ io^ 

'ecs%i'srRre ^ *|jBiT Mi^.tH'si < 1 ^ <rl»f c^'^ 1 c*lf^'iS^'W<p5'?n^ 

(K^) ^i®r ^ c^ ■?!«iit I 

fl*^ nH Hw ’i'sr C^l^ nH ^I»il5i <3^ 'Siijt^i i^H Ros ~W *(i)*it I 

- C'Sr1C'|?5l Pl^lCT C*N ^ I (?f?^ C^ <iHt'o 1 

sil^ltt R*Pi^ <il*i Ctw 'Bk*il'®lw Hls^lti I 

sW*( R*Pn <ll*ic^ ‘^’ 'IH illWiI "JIWT irt^ ‘RIW I 

C5f1\? '?1i»Rf c^t»i ap|& fiiyR) s||<fc,*i *3^ <ik*i«i sW iff ill'sj'o i ^51^ *3^ 5ik*in ^iW 
4lw^ <41^5 wFl mw 'sfs I *3^’ *rPT yi*i 8|faFBlir ’sfitii 'sjftw c“ti '5S 1 

- fi>Pl3;, •ah'^sst^ Ul?l 'oolwstPt wkv^fl ^ <lk?f ■^Rc.^pn iPU c«fw 'StsfisK. 
■^(.'0 I 



- ^Jlf^ nk*ni i?»d i.(t 1^ ‘SRT »Dl^ wks?* §HR'ok'»1 «lls‘C'8 1 

- Oflup ^ *11331 W ^l*1435k'M -JlM «|1%a « Wl1%375 4]1pr^ ^Iti^ 

C^ ^C'9 I 

io> ' 801 ^ ^ 311 ® ♦IHIR t OTtC??r ipl^-I^JJlf^ ^JRIW^ W R 3 I'*(‘H IRPI^ I 'l 3 lfl(*l 



C 5 ft\^ '^?n? ^iwt 


- ■^Jlf^i $il(,i5i Rt«<i ■»i»i'»| 

- tetlc^ 'i||'*|«1 ?5f5^5[tc^'#t5[t? 

- f«i»S"lh ^5rt^^'#t5Tt? 

- ’iTfr 'oik^^t’Tf? 

'a(R)fi'8>'S(H'SfSffWtC^^t^? 

- *lTt^ 

-'^jif^?.'?rtw «iI^R'e»'sn»f ^fsrf 

- '*Hjlt5l<l 'o(k^ ■^I'll? 

- <P»i(.<P'0 '0||^I« 

i I tfstlcvB^i RRt'a <p|4^«(« sKt^ I 

^ I ^ CSitC^ (.''pcm 'Srt?5 'S^?I^ (ilil t^?R ^ I 

'll I ^f5 (.'Sflc.vati 'sijl?ic*1®t ^tl^, 'srf^ c®r??t ^?r i 

8 I (.istitvi??) ^ I 

(t I C^l^ (?^ (.'8tl(,'9<l 3Ff5-Rjj)R» '■Ht^ <8 i£|^ ■^«f I 





'Sca^ 


i.i * 

- ISiRt ^JPT, br-i<t15|1St ^ (£1^ '^O C^lW'flool^^i^ '«f9 (iWiSR 

«t« I 



'atflw <P5||5I Wt*!) q^fl'O^'O *IWCT* SfWW OT ■'IW t’O®!, 

I 

- '’ffe*!?! fiflw <84^.(to 1%®^ Rc’W ^ I 

- ^ OT’T - 1^ ^IW I 



I i i2nvn 
0“ 2fnm 


iSA * Wl»*t ^ * 

is.o t 'enff^pp! ^<iwl»l 

(i.O >«RI’5|^) 









*11^ 'oni^ 




».8 t i^wlw 'oiflJ'^ltf^l * 

(i.8 iiRl^*t) 
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